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INTRODUCTION

In recent years institutions of higher education have

undergone a rapid physical growth. This has been occasioned'

by several factors: enrollments have risen sharply; the array

of educational services demanded has broadened considerably;

research activity has been stipulated to unprecedented levels;

and the public service function .has been expanded toil
wide num-

ber of fields This growth and expansion of institutional ac-

tivities has placed a heavy stress on the physical facilities

and has emphasized the need for efficient management of existing

space and more systematic planning of new facilities.

Statement of the Problem

Large and small institutions, both public and private, are

confronted with the problems of measuring current student capa-

city, estimating future physical facilities needs, establishing

priorities for new construction, and delineating present and fu-

ture problems with regard to physical space* Relatively general

methods have existed to guide decision making in this management

area.

Effective management of an institution requires a continuous

evaluation of existing facilities and the constant realighaent of

their use to properly accommodate changes in educational objec-

tives and methods. Techniques are needed whereby an administra-

tor can rapidly assess the level of efficiency of his institu-

tion as a basis for implementing needed changes. Similarly,

techniques are needed for expediently estimating needs when

factors such as enrollment trends, educational objectives, and

teaching methods change*

Burgeoning student enrollments, expanding curricula, and

changing policies are forcing colleges and universities to re-

view their opai,ati,774 msthedg on a continuing basis Such con-

stant review is necessary in order that enrollments can be in-

creased through more efficient utilization of existing spaces

and to insure that expansion funds will provide the most useftl

facilities. It is also essential to effective planning of TOM

colleges and universities which may be required to meet present

and future needs of entire geographic areas.

The task of rearranging or providing new space to meet pro-

gram needs is generally delegated to specialists in the area of

physical facilities, Many institutions, however, have inadequate

organization and.personnel in this management area to evaluate
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In recent years institutions of higher education have
undergone a rapid physical growth.:. This has been occasiOned*
by several-factors: enrollt,nis have risen sharply; the array
of educational services demanded has broadened considerably;
research activity has beeh stimulated to unprecedented levels;
and the public service function hee been expanded to a wide num-,
ber of fields. This growth and expansion of institutional ac-
tivities has placed a heavy stress on the physical facilities
and has emphasized the need for efficient management of existing
space and more systematic planning of new facilities.

Statement of the Problem

Large and small institutions, both public and private, are
confronted with the problems of measuring current student capa-
city, estimating future physical facilities needs, establishing
priorities for new construction, and delineating present and fu-
ture problems with regard to physical space. Relatively general
methods have existed to guide decision making in this management
area.

Effective management of an institution requires a continuous
evaluation of existing facilities and the constant realighment of
their use to properly accommodate changes in educational objec-
tives and methods. Techniques are needed whereby an administra-
tor can rapidly assess the level of efficiency of his institu-
tion as a basis for implementing needed changes. Similarly,
techniques are needed for expediently estimating needs when
factors such as enrollment trends, educational objectives, and
teaching methods change.

Burgeoning student enrollments, expanding curricula, and
changing policies are forcing colleges and universities to re-
view their operating methods on a continuing basis. Suen con
stant review is necessary in order that enrollments can be in-
creased through more efficient utilization of existing spaces
and to insure that expansion funds will provide the most useful
facilities. It is also essential to effective planning of new
colleges and universities which may be required to meet present
and future needs of entire geographic arees.

The task of rearranging or providing new space to meet pro-
gramineeds is generally delegated to specialists in the area, of
physical facilities. Many institutions, however, have inadequate
organizatien end, personnel this management area to evaluate
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space needs on a day-by-day basis and must call on faculty and

staff at given intervals to assist in the task. SyStems of

higher education which provide capital outlay funds, to more than

one carpus, school, or college face a similar problem. They are

often forced to,delegate"capital building programming to non-

specialists. Basically an outgrowth of this kind of space-con-

trol, "log-rolling" in legislatures, "pressuyee-plays" by schools'

or departments, and other "jousting" for capital outlay funds

have become commonplace throughout the country. It is quite

difficult for a layman, whether a member of a governing board

or a Iegislaturevto make the final judgment as to the proper

allocation of capital outlay funds when the improper allocation

of these funds may severely limit programs of instruction. Op-

timum use of expansion dollars implies construction of the most

urgent and useful kinds of spaces needed to continuously balance

the educational facility at its full potential. Mbre specific

guidelines for planning physical facilities are needed to insure

that educational funds in the future will be expended in a manner

which will maximize their benefit to programs of higher educa-,

tion.

General Considerations

Many considerations are inherent in the development of a

program of space management and planning for an institution.

Foremost in importance is the identification of the uses which

the space and space-related information will serve. The data

systems: namely the physical facilities inventory, room utili-

zation study, student projections, and staff projections, need

to be considered independently in terms of their potential uses

and together for the purpose of projecting future space require-

ments. The levels of planning (departmental, divisional and/or

institutional) which the information is to serve must be given

careful consideration. Institutional reporting can be better

organized-and the requirements more efficiently filled when in-

formation systems are designed and implemented to generate data

in prescribed forms at specific intervals of time. Such organ-

ization of information should serve internal reporting and be

readily translatable into forts required for external reporting.

to state governing boards of fedetaI agencies. It can support

applications for funds under the litlet of the Higher Education

Facilities Act as well as from other federal. or private granting

agencies. Space information may be usefut-to business office

personnel for performing analyses of maintenance costs or de-

preciation. = related to facilities, or for prorating and relating

institutional space to the sources of support of programs and

research carried on within an institution.

-2-
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Classifying nstitaimilima

An important consideration of any space management organi-

zation.is its space classification system. Not only does such a

system facilitate-various reporting and utilization or allocation

studies, but it also determines the kind of information that .the

institution will have at its disposal. It determines the form,

and in large degree, the usefulness of the information gathered

in inventories and developed in projections ana analyses.

Because of its central position, the derivation of the space

classification system should be a reflection of all of the poten-

tial uses of the space information. There is no simple procedure

for making such reflections and no simple way of determining an

appropriate classification system. The study group cannot even

recommend that the one evolved for the case study institution

should be unconditionally adopted by others. An effective space

management program must make many considerations, often unique

to-its institution, in evolving its space classification system.

This study will attempt to point out some of those considerations.

Attention should be called to the current emphasis at the

national level on uniform classification and reporting of space

which has major implications for institutional space programs and

should be kept in view.

The Inventory of PtEELFILIVIMM

The physical facilities inventory serves a number of useful

purposes. A record of the existing space assigned to each de-

partment is required for evaluating space; the space inventory

by department can aid a departmental person charged with assign-

ing spaces within a department; and the inventory can be a cur-

rent source of space information when needed by a department in

applying for- external research or program support.. The inventory

should be a useful tool for administrative planning at all levels

within the institution.

A number of considerations need to be made in developing a

physical facilities inventory system. Assuming that a space

classification system has been set up for the institution, it

must be particularly assured that the space will be inventoried

and classified in a manner which will be compatible with the

system for projecting space needs. The codes and names of
buildings,-divisions and departments set up for the inventory

should be uniform' with those employed by other agencies within

the institution if the effort invested in operation, planning,

-3-
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reporting, etc., is to be meaningful and useful on an institu-

tion-wide'basis. It mast be &mei-mined whether room areas will

be secured by scaling construction drawings, by physically mea-

suring the spaces, or by some-combination of the two methods.

A major consideration is the' amount of information which is to

be.included. A perpetual space inventory must be supported by

an efficient file maintenance system; thus it should be recog-

nized that a level of detail may be built into the inventory

which may overburden the system and nake it unsound both opera-

tionally and economically.

The Goals and Problems of Utilization Studies

Utilization studies are conducted by most institutions.

Standards developed for these studies must be viewed as goals

and need to be developed bran institution in the light of its

particular facilities and instructional programs. The findings.
of a utilization'studyshould be analyzed in ?elation. to the in-

stitution's prescribed goals and compared with the results of

previous studies. Too commonly, both goals and findings are

used mainly as a basis for comparison with other institutions.

Utilization standards must take into account changes in educa-

tional policies, teaching methods, instructional equipmenti etc.,

at the particular institution. For example, changes in class

size or the length of the teaching wed, an increase in evening

Programs, or an increase in the number of specialized courses

requiring special facilities. will Ofect the rates of utiliza-

tion of the instructional spaces. Institutions differ in their

c-clucational policies, programs, etc., and the variation in uti-

lization goals and rates between institutions within a state

and across the nation implies that a variety of educational

needs are being met; consequently, comparisons of utilization

standards and rates between institutions may have little validity.

Space utilization studies have been done, for the most part,

manually,-the rates of utilization being arrived at by analyzing

the data recorded on a room-by-room basis. Such an zpproach is

commonly subject to serious errors. More recently, institutions

have been moving toward computerized methods inasmuch as the ma-

chine can sort the timetable data into a time-day configuration

for each room, merge these data with a computerized room inven-

tory file, and print out-the desired utilization information.

Such a method may tie in. with timetable construction or computer

scheduling of students and thus eliminate unnecessary duplication

of effort in the compilation and submission of data. Computeri-

zation can afford a higher level of accuracy as a result of cam-

puter audits and expedite what has become a major task at many

institutions.

-4-
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Generators of Since Needs

In the development of a methodology for projecting space, a

significant consideration is an understandiag of what generates

space need. It is known that a class, department or research

center has a space need, but.to systematically and accurately

project that need requires a clear understanding of whatit is

generated by.

One recognizes that a space is used to enclose some activity

or thing. Carrying this point further, since an activity is'

prirAarily a product of the people engaged in the activity and

the equipment they have at their disposal, it becomes evident

that an activity or equipment to be housed is most predictsble

from the personnel using the space and the equipment that is

inside of that space* To generalize, it can be said that space

need is generated by people and equipment. Consequently, space

types should be defined in terms of people and. equipment.

A deduction coming from the recognition that people and

equipment are the gemerators of space need is that as new equip-

ment becomes available, or when one- type of personnel starts

using equipment not used earlier,_space needs change. Examples

of this are prevalent. The nuclear accelerator was originally a

research tool; its coming into existence required'new consider-

ations in research space needs. New the accelerator is becoming

an instructional tool -- a laboratory for the instruction of

students -- and generates a different space need. Computers,

language laboratories, etc., are similar examples. Thus, as

equipment varies or the -equipment -. personnel relationship varies,

so space needs vary. These changes in need must be accommodated

in the space classification system and in the space factors ap-

plied to the classification for projections of space, Such

adaptability is an important criterion for any space classifi-

cation system.

Student Mskstan ens_

In order to project space a technique mist be in hand for

predicting students and staff by the various units upon which

the space factors are based. Instructional facilities such as

classrooms*, laboratories and studios relate to student contact

hours of instruction; research space relates to full time equiv-

alent ORM graduate enrollments; and spaces such as student ser-

vice areas* dining facilities and residential fay lities relate

to headcount enrollment. -In addition, the number and type of

academic staff needing space-relate to FTE students by level and

need-to be- projected- on the basis of student-staff ratios. For

-5-
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projecting other types of staff and their space needs, some

method should be derived for relating these to enrolimpt if at

all practicable.

Detail vs. Generality

Some mention has been made of the detail of a physical fa-

dilities inventory and its implications for file maintenance.

Similarly, "the- level of detail desired in the total process of

space management and planning must be examined. Should work be

done in "ball paik" figures, or should accuracy be emphasized

with its corresponding demand for detail?

There are many needs which general figures can satisfy. Such

information is easily understood by the lay person and is a means

of quick communication of space information, Reporting to state

and federal agencies. has normally been straightforward and gene-

ral. Greater detail, however, is being requested by these exter-

nal groups as each year passes,. Detailed queries are sometimes

made by legislators or governing boards which often are the re-

sult of the growing concern for, and under-standing of, the prob-

lems of physical facilities planning, Detailed information is

also needed for internal management and planning of facilities

and is justifiable to the extent that the maintenance of the

data is feasible and economically sound. Other considerations

that apply are: the likely stability of the reporting require-

ments that an institution mast fulfill. Enough detail should

be collected so that changes in reporting requirements will not

necessitate complete reorganization of the system; if the gather-

ing of detailed information is contemplated, it must be struc-

tured in a form that allows easy accessability; and though de-

tailed information may be desirable, it is only possible if bud-

get and personnel are available to gather and maintain it, In-

stitutions presently are so hard pressed to collect information

which is desperately needed-that the question of optimization of

detail is receiving little consideration. The ultimate balance,

however, needs to be determined.

agutsys, Manual Datiptomssi....211

The .goal of this project was the development of a .computer-

ized methodology for 'the projection of physical re.7

quireMehts. The need ferAeVeloping 'such an approach was clear.

Space ptdjectiont-were-invOlVing growing niters of students and

staff and the ptindipil task iiit,the.proceasing of large quin- .

mtities,Of datae- PtotedUtes for ai:* OtojeCtions were ,becoming

better.defitod'and-tore:systematie in-theit nature: the increas-

ing need for the Systematic processing of personnel and space
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data was only one aspect of the general information processing
needs that existed-em burgeoning campuses acrosS the nation.
Computer techniques were being applied to scheduling, room
assignment ancl,budgetting. Space management and planning repre-
sented only one part of a large and growing need for computer
processing of data. n view of such factors, cosputerization of
the methodology for- the case -study institution proved to be both
feasible and economically sound. The availability of "electronic

data processing equipment or services, however, is a major con-
sideration for an institution desiring to implement computer

techniques in space management and planning.

Objectives of the Project

The primary goal of this project was the development of a

computerized methodology for determining the physical facilities
requirements of a large university. Specifically, the research
was-to include the development, implementation and tasting of:
(a) a space classification system and related space factors;
(b) a perpetual space inventory system; (c) room utilization
study procedures; (d) a system for projecting students by a
set of defined measures; (e) a system for projecting staff; and
(f) a system for integrating the structured input data and pro-
jecting future physical facilities requirements* The secondary

goal of this project was the assessment and documentation of the
applicability of the methodology to institutions varying in size
and nature, through a terminal conference.

It is hoped that the information generated by this project
will be of especial use to institutions embarking on formal space
management and planning programs; particularly those which con-

template the use of the computer. Space management and planning

is still an emerging field. As was true of the cue study in-
stitution, a large number of colleges and universities need to
fiat or train people to get on top of the problems in this field.
It is to these institutions, particularly,,that the report is
addressed..

Inasmuch as this was a cooperative research project, it was
the responsibility of the project staff (with institutional sup-
port) to develop the required computerized systems and to collect
and- process all of the space, student,- and staff data required
for institutional purposes at the-case study-instituticm,:as well

as for the testing,of the methodology. This proved, to be a -task

of considerabletagnitude. In the period, of eighteen months al-
lotted* ,the rojAct-was,,able to,: (a); develop a space, classifi-
cation system; (b) develop a computerized space inventory system

I
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tolidUct iii-inVentotiffotthe IrOtitutiolits -spice; id) -develop

Odiptiterized--0140.411* tOr-efinducting 4-110esivutilitation study
and =eotidUct-iliteli-44tUdiefirtAht----institUtiON deVelcp :coma

pilttertret for 'projeitting. students and 'stiff and take
such tittijiktietis.,--Pribirinititititintlaid,-(t) deV4op t cat-
lititerized asthOd instructional labors-
Wry) adiklatite`offiela and the respective sec-
vide Space requirevaitts.

Becante-Of the'tOidtraints of time end staff, the project
was :10_914e'. ttillfrveltip -,tset-of valid-spate. factors which were to

be 'diftiVa on-7446-4iiiiii,Of a station *Oute voneepti it is cer-
tain that this undertaking could be a major project in itself.

In the absence of space factors and methods for projecting the
full spectra of institutional space, only the categories pre-
viously identified were projected. The development of methods

for projecting the remaining categories is currently in progress
at a number of 'institutions and requires considerable research
effort.

Organization of the Report.

This report is presented in two major sections; the body and

the appendix. In the minds of the project staff they are of
equal importance. The body of the report discusses the many con-
siderations inherent in the development of a space management and

planning program. It presents an overview of the total method-

ology and describes each specific system of the methodology in

some detail. The plan was to identify the components of the

methodology in the body, to discuss why each is required, and to

show how they are related for the ultimate purpose of projecting

space requirements. The section titled "Appendixes" serves a

two-fold purpose. In addition to containing the usual support-

ing types of information, it contains detailed guides for con-

ducting a physical facilities inventory, conducting a room

utilization study, doing eni,..ollment projections, and structuring

the required computer systems, as developed for the case study.

Method

In the initial planning of thi: physical facilities project

it:was determined that the state of the art would be carefully

examined and that
incorporated

and methods in use at other insti-

tutions would be ncorporated if applicable. In this respect the

methodologies developed and employed at the institutions repre-

sented by the project consultants Were particularly supportive.

.S.
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THE HEWN:MEOW

In this presentationthe reader is referred: to the flow

chart on page 11 Whickgivea'a genoraltaVesview:af the method-

ology. It identifies the systets-developed in the project and

shoals their interrelationships in- the implementation of the

methodology, Itol.spide classification System. aid its related-,

ness to space *epertift, evOlvintrspacefactors, .and projecting

space needs; a tiethod-fot deriving space_ factors; the syttems
for

conducting a physical facilities inventory and room utilization

study and their inherent considerations and uses; and Systems

for Rejecting- and relating students and staff to space needs are

all discussed in some detail in this section. The projection of

space needs by several Space categories by department, division

and institution is also described- as is a method for deriving

the projected space requirements by department, division and

institution.

The Space Classification System

A consideration for any facilities management and planning

organization is its space classification system. After all in-

ventories, utilization studies,-analyses and projections have

been made, it is the classification system that largely detor-

mines the form and usefulness of the information and ultimately

the success. of the organization's efforts.

The space classification system must be able to structure

information to respond to the many uses for which it is applied.

It must be able to order the required information needed in re-

porting to state and federal agencies. It determines the units

in which space is piojected and thus influences the accuracy and

usefulness of projections. It-must be able to provide for 'useful

space analyses between departments or between the campuSes of a

univetsity.system. These repretent the most general uses of the

space,classificatiOn system.- Besides these, the classification

system may poSsibly be used in conjunction with the space factors

to evaluate'space requests and requirements. ,Thus, they become

an int:egrakpOt of7the_space standards: within an institution or

a gratip institutions, A classification system oriented solely

towards one of the0 uses will be of little value in achieving

the others; thus sOte classi-ficitions determined by a particular

set at reporting categories alone will not likely be ideal for

otheruses.

-10-
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Because the times put to space information by each Justitu-

tion, will likely be unique, and because reporting requirements

vary from institution to institution, no one classification sys-

tem can be recommended for every institution. Indeed, one find-

ing of this study was that the classification system for an in-

stitution must be uniquely tailored to its own specific needs.

Therefore, this 'report does not attempt 'to provide a' "universal"

classification system. Rather, it describes the logic by which

one system -- that of the case study -- was evolved, the consid-

erations and value judgments made in its evolution, and the prob-

lems encountered. Hopefully, this type of presentation will pro-

vide valuable insights to those who anticipate a similar endeavor.

It may suggest potential problems and some means of their resolu-

tion to those already Ammersed in facilities management and

planning.

Possible Procedures for Evolving Snaseglassificationastms

There are two main procedures a space management organization

may follow in developing a space classification system: evolving

their own from an analysis of the existing types of space on cam-

pus; or adapting a system evolved elsewhere for their own use.

For the case study institution, both procedures were used, and

the efforts and results of each were compared.

If the experiences gained can, be assumed typical, then,

though both approaches certainly offer their own advantages and

disadvantages, it cannot be said that both approaches are equally

successful. The effort of adapting another classification system

to ones own purpose was found to be at least as time consuming as

developing- ones own system. This conclusion may change as the

"state of the art" becomes further refined and as reporting cri-

teria and information needs become more standardized. The reason

that adapting another system did not prove to be a short-cut is

that no system is workable until a clear understanding of its 4

definitions and the kinds of information it is able to relate

becomet clear. Rather than trying to decipher another institu-

tion's decisions based on its needs and simultaneously determin-

ing ones own institution's needs, and comparing the two, it was

found simpler in the case study to simply evolve an original

system according to the case study institutiogs needs. While

the description presented here deals with the evolving of an

original system, the considerations described would be equally
valid ,if an institution decided to work with an already evolved

classification system.
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The procedure to be described, and its logic, is not an

explanation of what the study group systematically set about

doing, Only after nearly completing the derivation of space

categories for the case study and much discussion as to what

was sought,, did the study group, come to the realizations set

Own here., But if the opportunity to go through the procedure

of deriidng space categories arose' again, the logic described

would be consciously and systematically followed. It was what

the group tried instinctively to do in deriving its present

system.

Procedure for ClassificatisSystem

Any space classification system is ultimately a means for

grouping together individual spaces. Thus, any method should

begin its derivation with a consideration of the individual

spaces themselvesa The approach describe here follows this

premise and can be considered a means for grouping what are,

in reality, unique and 4_adividual spaces. The general procedure

is presented in flow chart form on page 14.

A valuable beginning point in determining any final space

classification system, then, is to identify all the types of

space that exist on a campus and the names that might be used

to designate them. These may be taken from the programs for

recently built facilities or they may be taken from existing

building plans. A huge list can be so generated yet it will

not be coaplate. Such a list indicates the types of space that

must be organized into one manageable system, and provides a

valuable beginning point from which to evolve a final classifi-

cation system. The method used in the case study, which is

described herein, starts with this huge beginning list of

every type of space existing on campus, then applies various

grouping criteria to evolve the final categories.

Information R uirements That Affect the Rim of the Classi-

ication System

One requitement made of any space classification system

is. that itmarn allow the comparison of space by departments.

This means that each spaie should be identified by the de-'

partment to which it in assigned. The code or designation,

then, width reflects assignMent supports the space-classifica-

tion system. This should be the already existing division and

department identification code used by other administrative units.
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Because this code identifies all space by department, spaces

repetitive to each department can be grouped together. Thus one

classification for graduate assistant offices, work rooms, recep-

tion space, dry laboratory, etc., can include these types of

space existing in any department.

Another recognition that allows further organization of

spaces into classifications is the recognition that one type

of room may have several names. Thus one space being used

one way say be called work room, office support roomy secre-

tarial work room, or back-up space. Thus rooms housing similar

equipment, serving similar personnel and being used in one way,

should all be brought together under one name. We recommend

that the name chosen specifies equipment and personnel; as was

discussed in the introduction, these two criteria partially de-

fine the generation of space need. That this particular step

be closely followed determines to a large degree the success of

any projections based on the finally determined classification.

This point will be treated more fully in the discussion of the

derivation of space factors.

This particular step in the grouping process may be done

with a heavy hand, producing such classifications as offices and

laboratories, or it may allow much detail, producing such class-

ifications as tenured faculty offices, clerical offices, wet

labs, and dry labs. All of the considerations of detail vs.

generality discussed in the introduction are applied first at

this point and again at later points in the evolving of the

space classification system. Working back and forth through

these considerations allowed the study group to evolve its basic

classifications, These were not its final list, but represented

what seemed to be appropriate room types for the case study in-

stitution for making detailed analyses and as a basis from which

to evolve accurate space factors.

Various decisions were made that may or may not be supported

by the experience of other institutions but which were consider-

ed valid for the case study institution. For example, offices

were identified as faculty offices, civil service offices and'

graduate student offices because the acceptable space standard

for each of these room types was known to differ, though office

equipment is generally the same. Actually, more variations were

known; deans have larger offices than other faculty, and full

professors usually receive larger offices than assistant profes-

sors. The room types chosen put all faculty together to minimize

yearly updating and because space allocation in more detail than

this would encourage "politicking'. Projections for these types

of personnel were also available, thus their need was rcalisti-

cally determined
-15-
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Another decision was to differentiate between dry labor-

atories and wet liboratories. It was felt that the variation

in space need between these two types of spaces justified their

separate treatment.

Pre'ectirise nine ts

At the sane time that these various detailed considerations

were being made, thought was being applied to the general class-

ifications that would best suit space projecting and reporting.

It was strongly felt by the study group that any set of detailed

classifications must be able to be compounded into more general

classifications for the many purposes demanding quickly communi-

cable general information. Therefore, while detailed space

groupings= were being made, genoraI classifications or categories

for grouping these detailed classifications were also being pro-

posed and evaluated. This decision to develop a system having

both general and detailed classifications was based upon the

recognition that a system mast be able to respond-to a variety

of information and processing needs, many of which are likely

to vary over time. It was also recoized that because the

final methodology was to be computerized, the ability to retrieve

information of the appropriate detail in a short time was feas-

ible, Again, this was the choice made at the case study institu-

tion, and it represents the decision of the study group for this

situation only.

For the general purposes, the categories of Classroom, In-

structional Laboratory, Academic Office, Physical Education, Li-

brary, Auditorium, Research Laboratory, etc., were typical of

the general classifications sought. ('The system finally devel-

oped for the case study is shown on page A-180)

It was immediately recognized that the detailed classifica-

tions which came to be called room types, may WeStiMeS overlap

their placement in the more general classifications. For examples

Storage Room may fall into several categories such as Classroom,

Academic Office, or Library. Thus one room type may belong to

several general-classifications. Uow the room types group under

the categories can be seen on page A-24. By using botn"Lltailed

room types and categories, the needs of projecting, of making

various detailed analyses, and of research into appropriate space

factors, could be accommodated while still allowing redefinitions

of space to take place in the future.

Again, these were the decisions based upon the needs of the

case study institution. They may not be equally valid for other

institutions,

-16-
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Reyortin

Two other important considerations must be applied to any

fine/ space classification system. First, a major use of a

space classificatil system is to report its existing space sit-

uation and its space needs to other organizations. This may be

solely for information purposes or may be a basis for budgetary

requests. The classifications of space to be reported may be

determined outside of the institution and nay bear little rela-

tion to the institution's internal needs, Yet any classification

system must be able to structure information in such a way as to

meet these reporting needs. Sometimes included within reporting

needs are utilization studies. Whether these are in terms of

station utilization, room utilization, or student contact horns,

the requirement making meaningful utilization studies is also

an influence on any space classification system. Because any

institution reporting utilization wants to present itself in a

reasonable light, several significant considerations come to bear

on the classification system. Since utilization criteria do not

exist for some spaces, these mist be separated from those for

which utilization criteria do exist. Thus rooms used for in-

struction, but not on a regularly scheduled basis, or spaces in

which the number of stations cannot be determined, should-be

separated from those having scheduled use and station counts.

Spaces where stations cannot be determined cannot be systemati-

cally projected. This i8 another reason why.they should be treated

separately. This consideration becomes particularly applicable

in certain laboratory spaces such as greenhouses and home manage-

ment houses.

Another important consideration that must be brought to bear

on any space classification system would be the constraints re-

sulting from the comparative uses made of the information. Be-

cause meaningful projections and other analyses often involve

the comparison of present data with past data, these two types

of information must be relatable. Comparisons of both total

space and utilization may be required. This consideration

exerts a strong conservative influence on any new space class-

ification system, for it requires that the old form of informa-

tion be incorporated in any new system.

It was felt by the study group that the necessity over time

to' change classifications encourages the method used in the case

study, where detailed classifications are grouped into more gen-

eral ones. The general categories can change; yet, consistent

comparisons will still be possible if the detailed room types

are appropriately structured.

-17-
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These last considerations) of compatibility with the required

reporting categories gnd with previous classifications end.infore

nation) encouraged _several changes in the case study institue

tionts classifications. The general categories were adjusted to

include present reporting classifications. This specifically

called for & differentiation of research offices from instruc-

tional offices, as one example.

The continual refinement of the classification system Accord-

ing to the considerations listed above; the need to accommodate

present reporting and utilization studios; end the need to be

able to relate back to old information, determined the final form

of the initial classifications based upon equipment and personnel

to be housed. VMS, the balanced, end result was not a simple

structure arising fro' single- decisions. Even at this point,

some questions exist within the minds of the study group concern-

ing certain aspects of this classification system:

Space Factors

Developed jointly with any space eleesifiestion system must

be fts space factors. While it might seem simpler to evolve a

space classification system, then to determine the space factors

that apply to these classifications afterwards, such an approach

ignores any basis upon which reasonable and justifiable standards

can be initially determined. As was mentioned in the introduc-

tory remirks, space needs are determined by the equipment and

personnel that must be housed and the time increment associated

with the use of the space. Thus, accurate and meaningful space

factors can only be arrived at based upon equipment, personnel,

and time. Of course this implies that the space classification

system should identify space according to the factors of person-

nel and equipment; this was attempted in the case study.

Any space classification is a grouping together of many in-

dividual spaces with different, though related, activities and

needs. There isnot any one factor that will exactly suit every

space within ,a given classification. The best that can be

achieved is the determination of a factor that represents an

accurate average of all the individual space needs. The ease

with which this goal can be accomplished varies widely between

different classifications. At best, the spaces within a class-

ification will be responses to a few easily determined and con-

sistent needs. At Worst, each individual space within a class-

ification can be a response to a different and unique need. In

every case, though, a space factor represents an averaging of

different needs. The accuracy of any space factor ultimately

-Is-
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Tfran$ tiTen the correctness of the individual space needs that

are determined as the inputs to a space factor, and the accuracy

of the averaging procedure used to determine the final space

factor.

There is no one "correct procedure" for deriving meaningful

space factors. Cormon procedures have been either to use a fac-

tor that represents what already exists and is derived from the

space inventory, or else--they have been determined by a "try and

see" method. While the space factors used by any institution

must recognize what already exists and must in the end be approv-

ed by those who will use the spaces generated, these should not

be the foundations upon which factors are based, Rather, they

should be based upon needs that can be objectively determined.

The procedure presented below is one way to produce objective

factors. The method and examples should not be construed to be

the study group's recommendations of final space factors; they

are only examples of a way in which relatively objective space

factors can be initially evolved,

A Mettel'Evolving........ieiInita1Oective Space Factors

The greatest use of space factors is for making general

analyses and projections. Thus, the need for space factors is

greatest for general classifications. Such classifications in-

clude within them many different specific types of space, each

with a different space need. Thus, even as simple a category as

Classroom includes seminar rooms, regular classrooms, lecture

Nalls and auditoria, each over a range of station sizes', Each

of these room types has its own range of space factor require-

ments which must somehow be represented .in the final factor for

tho category.

Important information concerning the make-up of any category

was available in the case study in the form of information on

room types, the sub-units within each category. These are the

basis for the method presented here. If no such information is

readily available for making the analysis to be suggested here,

then it may be gathered in a separate study or else space factors

may be evolved by a fttry and see" method. These seem to be the

only alternatives.

vol
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A.TRequiremcnts

An initial requirement for determining an objective and ap-
propriate space factor for a particular space classification is
tel list all the equipment and activities to be housed within it.

_After such a listing has been made.. typical arrangements must be
tried out on paper and an acceptable average room size for vari-
ous proportions and arrangements determined. It is recommended
that .good planning of space should be demanded and expected in

new facilities and that the space factors for an .individual room
type reflect this expectation.

An exasple of such an analysis is shown in Chart Three on

page 21. A more extensive analysis of several room types is in-

eluded in Appendix D. Many such analyses have already been un-
dertaken by others. These can be used when available for deter-
mining appropriate factors.for the room types that co rise the

more general space category. What often evolves for multiple-
station spaces is a factor for a given room type that varies by

the number of stations housed. Chart Four on page 22 shows some

of the curves representing good station modules that have been

determined by institutions for classrooms of various sizes.

After such analyses for rooms have been accomplished, these

must be translated into an allocation value per. stationt and re-

lated to people and/or equipment. From such an analysis initial

"station "Nodules" that seem to be meaningful starting points for

refinement can be chosen. Exasples of what these could be are
also shown in Chart Pour.

The Distribution of Space

The next task is to estimate the distribution of these room
types within the a-pace categcr.y. This distribiztion represents

the proportion of each type of space within the category and
should reflect both the presently existing distribution and also
institutional policy.

The existing distribution at the case study institution for
the room types within the Classroom category was: Seminar Rooms
2.0%; Classrooms (0-85) 46.7%; and Lecture Halls (85.) 51.3%.
These percentages represent the number, of stations housed in
each room type divided by the total number of stations existing
in'the Classroom category. These figures should be adjusted to
meet the expected future changes within the institution.
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From the "station module" chosen for each room type, and

from the-decision on the -future distribution
of ;space- need for

these: types e_ an-accurate- and meaningful. category
"station module"

can be derived. A hypothetical example, based upon several al-

ternative decisions, is presented in Chart Five on page 24,

Utilization Considerations

Weed is based on equipment, personnel and time, and thus a

space factor just also include a time factor relating to the

length of time that the person will use the space. typical

units for space factors are square feet per student contact

hour or square feet per full time equivalent staff. Other units

are also possible. (Utilization may be internally determined

by policy decisions or externally imposed by higher agencies.)

The utilization goals for classrooms at the case study in-

stitution are 30 average weekly room periods of use and 67% sta-

tion utilization when the rooms are in use. This defines a goal

of 20 average weekly student contact hours for each station in a

classroom (30 periods X67%). Dividing the station module by the

utilization goal of 20 student contact hours per station results

in the final space factor for these hypothetical situations.

Reconciliation

Before any space factor can be applied, however, it must re-

ceive acceptance by the people who will be using it, and, if nec-

essary, adjustments must be made. The purposes of such a recon-

ciliation aro to update equipment and activities that may need to

be housed eig:her in the present or forseeable future, and to make

certain that the space management operation is truly serving the

educational leads of the institution. Reconciliation is manda-

tory for an affective spaCe sanagement operation.

-23-
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This exasple showing the evolving of a space factor derived

from the genetators-of space need represents the only method

known to the study group for coming up with -an initial factor

that is meaningful. By meaningful is meant that this is the

only method known which allows a logical derivation to be pre-

sented foranyapace factor. The coNputation and information

requirements alone make questionable the practicality of such

derivations. Yet the use of these derivations as a communica-

tion tool between the space management office and departments

for which a building is being programed, and to higher agencies

as aa explanation of the derivation of need, is a major justifi-

cation for making such analyses. The procedure described is

applicable to any institution. The space factors evolved from

that procedure will vary from institution to institution* And

indeed they must if the national system of higher educztio4 is

to fulfill a variety of educational needs for a broad and diverse

culture.

The study group was not able to determine final space fac-

tors for the case study institution; those that have been gener-

ated objectively have not been reconciled, and such factors have

been generated thus fax for only a few categories. What this

section of the report has attempted to convey is a method by

which initial space factors may be evolved. This procedure

should be equally applicable to any space classification system.

Because the necessity of projecting space needs has only r

recently forced itself upon institutions of higher education

across the nation, space factors and projections have mainly

been a "seat-of-the-pants operation." Only recently has com-

munication of common experiences and the beginning standardiza-

tion of reporting needs allowed refinement of space factors to

begin. At some time in the future it is expected that manuals

incorporating analyses of the nature outlined here will be

available for logically deriving space factors.

The Physical Facilities Inventory

The accurate assessment of space requirements necessitates a

knowledge of both the space needs of an institution and the non-
.

ner in which it is currently using its physical facilities.

Since this use of facilities is dynamic to the extent that it

may change from day to day, it is necessary for each institution

to establish a perpetual physical facilities inventory to stay

abreast of its current space situation. Any institution imple-

menting such an inventory is faced with the question of what

-25-
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information to collect, how to gather it, and in what formats to

retort it. The intent of this section of the report is to prop

vide insight into the many considerations which affect the struc-

turing of an inventory system and to present some of the specific

decisions which .molded the case study system. These considera-

tions and the procedural steps for establishing a perpetual,
computerized, physical facilities inventory are presented in

Chart Six on page 27..

put 4111.122ataltlat#1.2NNESI

In structuring an inventory system it is necessary to deter-

mine the desired output data and the formats in which they are to

be reported. To accomplish this each institution moist consider

its own internal needs for space data, as well as the reporting
requirements imposed by external agencies. Space offices require

detailed room by room reports of the fundamental data, formatted

to serve as informational sources when evaluating departmental

requests for space, and to serve as a supporting record for sum-

mary reports submitted to external agencies. These external

agencies commonly request reporting formats which are summarized

by building, department, college, category, or some combination

of the above. Thus, the following types of reports were consid-

ered necessary for the case study: room by room reports ordered

by floor and building, by department and by category; and summar-
izations of the areas in each category within each buildings de-
partment, college or division and for the total campus.

There are certain types of data which are fundamental to any
space inventory. The basic measure of such an inventory is area.
Six types of area recognized in the case study were: gross, net
assignable, custodial, circulation, mechanical and construction.
(Definitions of these area types appear in Pages A-2 through
A-1301 In addition, two other types of area used in the case

study were: net non-assignable and net. (Definitions of these

area types appear on page A.140)

flo4m.awairp.o,

I These definitions based upon Classification of BuildingAtIEL
a publication of the National Academy of Sciences -- National

Cw

Research Council, leave certain questions open to institutional
interpretation: Should the area of mechanical spaces extending
through more than one floor be measured only once or on every
floor, should materials shipping and receiving rooms be classi-
fied as a part of net assignable, custodial or circulation
space; should the area of canopies extending beyond the exter-

ior walls of a building be included in the gross area, etc.?

-26-



Cry

at-

. CHART SIX

11-E PHYSICAL FACILITIES INVENTORY

; THE PHY.S. ICAL WM») rs1 S,TUDENTS STAFF EQU I PtENT AND SPACE

SPACE .

CLASSIFICATIO
SYSTEM

DES I RED OUTPUT
DATA & CORRESPOND
ING INPUT

L
CFEASIBLE INPUT
DATA g OUTPUT

APAB %I TY

INVENTORY
PREPARATION

UNIFORM
CODES

THE INITIAL
INVENTORY

FILE
MAINTENANCE

GROSS ROOM
AREA INVENTORY

RECORD F I LE

ADPROVED
CONSTRUCT; CN
& RAL I NGS

EXISTING SPACE
BASE YEAR.

3'

EXPECTED SPACE
YEAR XXX

111111121111110131_



I

"E.

The space classification section discussed the fact that area

data must be identified as to their assignment and their space

classification or use. In addition, those data must be identi-

fied as to their physical location, However, the methods for

collecting and reporting these fundamental inventory data vary

widely, and each institution must examine its oftcpolicies and

requirements when structuring an inventory systei.

The fundamental data and output needs require that the fol-

lowing input data be recorded for each room: the area of the

room, the room number, the floor on which it is located, the

building in which it is located, the department to which it is

assigned, the college or division in which the department is con-

tained, and the space classification designation. Also, the

gross area of each floor within each building must be collected

for comparisons of building efficiency.

In addition, to meet the external requirement of a utiliza-

tion study for the case study institution, it was necessary to

record the station capacity of each classroom and instructional

laboratory, to prorate areas of rooms used both instructionally

and non-instructionally, and to identify suite arrangements in

such a way that the entire area and station capacity of the suite

was reported to the room number used in scheduling the suite.

Since it was necessary to collect the station capacity and

to prorate the areas of instructional spaces, it was decided to

collect similar data for all types of space. It was felt that

these data would aid in establishing space factors, The prora-

tion of areas necessitated further room identification since

building code, floor level and room number were no longer unique

for the prorated portions of a room, Thus, a single digit numer-

ic "card number" was added to the input data which allowed for

identification of up to 10 different prorations.

The prorations of areas posed one other problem, Since the

possibility existed of a room being prorated between several de-

partments.and not appearing on any department's record in its

entirety, a multiple assignment and/or functional use code was

added to the system. This computer assigned MAP code indicated

whether or not the portion of the room missing from a depart -

meat's report was assigned to another department (see page A-68).

It was decided that suite arrangements would be designated

clay if they =cured in classrooms or instructional laboratories.

Since these are non-permanent arrangements, and since several

suites can occur on a floor, it was deemed necessary to designate

the rooms comprising each suite with a single alpha suite identi-

fication which is discussed on page A-68.
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In addition, the following data were initially collected in

the case study: percent of floor slope; ceiling height; distance

that radiators, pipes, pilasters, etc., extended into the room;

and the dimensions of the largAt rectangle which would fit into

each roost It was found, however* that such items were not of

sufficient value to merit their.inclution in the perpetual inven-

tory system of the case study.

For the purpose of simplifying the file maintenance task,

it was considcred advisable to include two other types of data

as part of the input. These were an updating code and a serial

number. The updating code was necessary in programing the com-

puter for the three possible types of corrections: (a) deletions

of records currently in the file, (b) changes in records current-

ly in the file and (c) additions of new rooms or portions of

rooms not currently in the file. A one digit updating code was .

used for this purpose. A serial number, used as the unique iden-

tification or control field for each record in the files was also

added so that the data in any other field could be changed.

Originally, building codes floor level, room number and card num-

ber had been used as the control field, but changes in any of

these data required deletion of the existing record and the add-

ition of the corrected record in its entirety. At some institu-

tions a similar designation is aseigned manually, but the allow-

ance of proration in the case study would have required leaving

so many blank spaces between records, that it was decided to have

the computer assign this number to each record on the room inven-

tory file in a sequential manner. The disadvantage of this ap-

proach is that the serial numbers are changed each time the file

is updated. Five digits were allotted for the serial number.

(The updating code and serial number are discussed in pages A-33

and A-34, respectively.)

In summary, the input data collected for each room in any

computerized space inventory should include the fundamental data

needs (area, room identification, assignment and space classfi-

cation designations); provision for easily updating the room in-

ventory file; and only the other data which are considered essen-

tial. The gross area of each floor in each building must also

be collected.

File Maintenance Considerations

Due to the misconception that "detail" and "accuracy" are

synonomous terms when applied in a space management systems al=

most every institution initiating an inventory attempts to col-

lect detailed information which is nonessential; e.g., floor

slope, ceiling, height, etc, at the case study institution.



This common error is brought about by failure to consider the

file maintenance implications of a computerized perpetual inven-

tory system. In order to be useful, each item of information

mast be kept up-to-date* This involves a manual line-by-line

audit of the detailed reports to check for errors. Then, each

change or correction must be carefully coded and keypunched so

that the computer can process it. Therefore, input data should

be restricted to those items of information which are considered

essential for the magnitude of the file maintenance task will

soon eliminate those which are not.

Mace detailed information could be collected on a "one shot"

basis; but experience indicates that this should not be consider-

ed until the institution has established a perpetual physical

facilities inventory.

REIDISMIEMOVall

Once the requirements for output and input data have been

established, the exact form in which the data will be collected

and the methods for their collection must be determined.

Uniform Codes: Numeric codes are usually used in preparing

lengthy SWUM information for machine processing. However,

people may have problems in interpreting print outs which show

only numeric codes and data; particularly if they are unfamiliar

with the codes. If alphabetic abbreviations of the names accom-

pany the numeric codes on the print out, this problem can be

alleviated. Therefore, in the case study, codes and abbrevia-

tions were used for the space classification system (both cate-

gory and room type), the building designation, and the division-

department designation. Samples of these are shown on pages A-18,

A-24, A -lb and A-16, respectively.

The major consideration relating to codes is that they be

uniform throughout the institution. This allows each institution-

al agency to interpret and use the data from other agencies.

Since the business office at the case study institution had es-

tablished building and division-department codes for its compu-

terized accounting system, these codes were used in the case

study* In addition, it was necessary to set up "dummy" division

and department codes for space which was not assigned to any

existing division-department designation. These were General

Academic Space for classrooms; General Building Space for cus-

todial, circulation, mechanical and restroom areas; Inactive

Space for areas which were temporarily unassigned, e.g., re-

modelings; and Miscellaneous Space for areas which were in use
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but not specifically assigned to a department, e.g., telephone

booths, If no building or division-department codes exist, the

various institutional agencies requiring them should jointly

create a uniform system.

Techni es for Col lectin the Data: Before the collection

of data can begin, one o t sions that must be made is

whether the area data are to be obtained by physically measuring

the rooms or by performing a take-off from the construction draw-

ings. In the case study it was decided to physically measure

most of the rooms since remodelings were not shown in available

construction drawings. However, it was possible to perform a

take-off for those newer buildings which had not undergone re-

modeling. It was also possible to collect the gross area data

from the available construction drawings since, for the most

part, they did show changes which affected the gross area of

the buildings, It should be noted that whenever take-offs are

performed, an on-site inspection is necessary to assure that the

construction drawings reflect the existing physical situation.

No matter which method of data collection is used, it is

necessary for a space office to obtain or develop reduced floor

plans for each building included in the inventory. In the case

study single line drawings showing general construction features,

room numbers, relative room sizes, floor level, building name

and building code were developed. A sample, "floor plan diagram

matic" appears on page A-5I, Such a single line drawing requires

less time to develop than the more conventional small scale plans

showing wall thicknesses, etc., but nevertheless, performs the

function of relating the relative size and physical location of

a particular room to the room number shown on a report. Great

care should be exercised to insure that all information shown on

the diagrammatics is in exact agreement with that recorded in the

room inventory. If time allows, it would be of value to stow the

area of each room rather than a scale indication for the diagram-

matic.

The form(s) for recording the input data and preparing them

for keypunching must also be developed. Many institutions col,

lect the data and transfer them to a multiple line, 80 column

coding form with specially printed headings. However, an indi-

vidual data sheet for each room wasdeveloped in the case study.

(See page A.32.) This data sheet served as both the collection

instrument and the coding forms and thus eliminated the possi-

bility of errors arising from the transfer of data to a coding

form.
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Dimensional data were recorded for each room or spabe having

an area defined by on or two rettnagles Keypunching these di-

mensional data allowed computer computation of tlie. areas for the

"rectangular" rooms, and in t$s manner the time -consuming task

of manualltcomputing and chbaing areas with a desk calculator

was byklassed for about 80% of the rooms inventoried. In addi-

tiong the blank side of the individual data sheet allowed for the

sketching and recording of dimensions for each "non-rectangular"

room, which aided in both the renal computation of the actual

area and' in the development of floor plan diagrammatics. It is

also suspected that the time-requited for keypunching the data

from this type of shaded data sheet may be less than that re-

quired for keypunching from a standard form.

If the personnel who are to perform the inventory are inex-

perienced (student help was used in the case study) the trial

inventorying of a building is recommended in that it will help

to acquaint the surveyorswith the problems inherent in the pro-

cess of physically inventorying space.

The initial Inventory

The instructions for completing the room inventory data sheet

appear in pages A-33 through A-40. As the space is inventoried,

the forms must be assembled in sequential order, the "non-rectan-

gular" areas corputed and the codes recorded on the data sheets,

Checks should be made to insure that the information on each

data sheet is correct and complete and that each room is included.

The data sheets are then ready for keypunching and verifying.

Resulting cards are compiled onto a tape called the room inven-

tory file. EVOU though extensive ti= has been invested in fvss

assuring the correctness and completeness of the data, computer

audits should be made to further insure that the room inventory

file i; as correct as possible. The computer audits used in the

case study are shown in pages A-69 and A-70

If physical measurements are to be performed, a letter from

the head of the institution should be sent to all deans and de-

partment heads requesting their cooperation and explaining the

purpose of the inventory. Actual measurement should probably

start with newer simpler buildings and progress to older and more

complex facilities. If the inventory is extensive, the task can

be divided into parts or phases so that the clean-up of the first

segment can be effected simultaneously with the measuring and

coding of the remaining spaces.
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Unless accurate information exists on the current prorations

of space it may be wise not to prorate during the initial ineee.

tory.. In- the ease study the-available data en corations Were

over two years- aide Therefore the prorating of space Was not

done i .l= itletupdfite-wfth-departtentse

While the room inventory is- being conducted, the gross area

on each floor of each building should be compiled. In the case.

study these- data were not computerized. However, it would be

necessary to do so if it were desired to have the gross acmes

appear on the reports showing floor and building area totals.

Updating

When the data contained in the room inventory file have

been internally audited, they must undergo a departmental review.

During this-update the departments are asked to review the data

concerning the spaces curreut4r assigned to them. (The case

stuly guide for this departmental update is shown in pages A-65

through A-70.) Requiring departments to update these data

assures a greater measure of agreement when these data are used

in the evaluation of a department's request fer space. After the

initial room inventory file is established and updated with the

departments some further work may need to be done with olassrooms

and instructional laboratories for purposes of the utilization

study.

Existinglas

When the master roam inventory file is as up-to-date and

accurate as possible, the finalized reports of the existing space

can be generated. (Samples of the case study room inventory re-

ports are shown in pages A-53 through A-57.) The master room

inventory file and these reports become the basis for all inter-

nal space analyses.

Approved Construction and Razin

In order to determine the amount of space which is expected

to exist at some future date, it is also necessary for the in-

stitution's space management and planning agencies to keep an up-

to-date record of the space which will come in through approved

new construction, as well as that which will be lost through

razings. Such a record of space should contain the approximate

areas identified by category, department, building and the ap-

proximate date of completion or razing.
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By relating the data contained in the master room inventory
file and the 'record of= approved construction and razings, it is
possible to compute the amount of space by category which is ex-
pected, to exist at sew futexe date at the departmental, divi
siOnal and institutional levels.

File = Maintenance

After a computerized perpetual inventory system is estab-
lished, it is necessary to perform continual file maintenance
in order to keep the record up-to-date. There are basically two
phases to this file maintenance. The "supplemental update" cov-
ers that portion of the file maintenance which can be accomplish-
ed without contacting all departments within- the institution.
This consists of keeping the files, records and floor plan dia-
grammatics up-to-date with regard to changes in the amount,
assignment, and use of space resulting from new construction,
acquisitions, new leases, razings, cancelled leases, remodelings,
reassignments and the correction of errors. A detailed discus-
sion of these procedures and a network of their interrelation
ships appears in pages A-58 through A-62.

The second portion of the file maintenance task is the
"institutional update." This consists of updating the master

room inventory file with those changes arising from the supple-
mental update, and submitting the data to the departments for
their review and audit. Floor plan diagrammatics should accom-
pany the report so that they also may be audited by the depart-
ments. This departmental review and audit of the inventory
should be done at least once a year. The room inventory file may
need further updating for the purposes of the utilization study.
After this update, new finalized reports of the existing space
are generated which supercede all previous reports. A detailed
discussion of these procedures and a network showing their inter-
relationships appear in pages A-62 through A-70.
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The Utilization Study

Institutions of higher education have conducted utilization

studies for a number of year;'` Generally, these studies have been

restricted to instructional facilities and this was done in the

case study, The object of utilization studies is to measure the

efficiency with which existing facilities are being used. This

information can aid in determining if the expected enrollments

can be accommodated in the existing.facilities through improved

scheduling, or if additional facilities are required. When addi-

tional facilities are planned, the utilization data can also aid

in determining the required number of rums and their proper sta-

tion capacities.

In the case study the measures used in determining the lev-

els of room and station utilization were: average weekly room

periods, student station utilization rate, square feet per student

station, and square feet per spudent contact hour. The defini-

tions of these measures and the manner in which they are deter-

mined are discussed in pages B-1 through B-3.

Utilization Goals

In order to evaluate its levels of utilization each institu-

tion should derive utilization standards or goals. Such goals

should represent the optimum situation wherein utilization levels

are high enough to result in a "good" fit between room capacities

and, section sizes, but low enough so as to minimize scheduling

conflicts. A particular institution's curricular structure, in-

structional work loads, section sizes and general policies must

be considered in defining what its utilization goals should be.

Thus, utilization goals and levels of utilization which are con-

sidered appropriate for one institution may not be appropriate

for another institution. Por these reasons, utilization goals

and levels of one institution should not be compared with those

of another unless these underlying considerations are taken into

account.

As was pointed out in the section on space factors, utiliza-

tion goals also play an important part in the evolving of space

factors for classrooms and instructional laboratories, since they

represent the time element which must be applied to the station

module.
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Conducting Study

In performing a utilization study the area and station capa-

city information for each room must be combined with the meeting

time and days, and the enrollment of each class or section meet-

ing in that particular room. Courses which are offered for less

than the full semester, quarter, etc.-, should be included in the

utilization study, but their duration should be taken into

account when computing average weekly room periods. The neces-

sary instructional information may be available from student

registration records or from a timetable expanded to include the

enrollment, duration, etc*, for each section.

Ideally, both student registration records and departmental

records should, be used to establish independent files which can

be used fur mutual auditing. These files should contain the in-

structional information necessary for conducting a utilization

study (see page B-3)-a-s well as the additional data needed for

the projection of enrollment by course. A file which could

serve both of these purposes might be structured to contain the

following items of student, course and section information:

(a) the name, permanent student number, major, and classification

or level of each student; (b) the department in which the course

is offered, the unique course number, the duration, and the cre-

dits of each course in which tfw student is enrolled; and (c) the

section number, type of instruction, meeting time(s) and day(s),,

room(s) in which the section meets, and instructor's name for

each section of each course in which the student is enrolled.

This ideal.approach was not feasible in the case study, how-

ever. Part of the course enrollment projection information was

obtained from student registration records, while the remaining

portion and the utilization data were obtained from an expanded

timetable developed by the Office of the Registrar. Thus, it

was not possible to audit the section enrollments as reported

by departments during the compilation and updating of the expand-

ed timetable. The contents of this expanded timetable or "de-

partmental instructional file," and the manner in which the data

were collected, updated and audited are discussed in pages B-4

through 8-9.

Analysis

Before the room inventory file and the departmental instruc-

tional file can be merged for generating a room utilization re-

port, a reconciliation of the two records must he effected. In-

correct building numbers or room numbers may be contained in the

instructional file for some sections. This would preclude their
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being brought into the study and a number of sections dropped for

such a reason may significantly lower the levels of utilization.

The two records.which have been audited carefully to assure that

all required information is contained in each, require a mutual

audit to insure their compatibility. For example, a room showing

a capacity of fifty stations in the room inventory file but re-

ported as accommodating 100 or more students in the instructional

file, would bear checking out.

Examples of the room utilization report and the category sum-

marizations report are shown on pages B-11 and 3-12, respectively.

Although the utilization study has been discussed in terms of

utilization rates, the room inventory and instructional :tnforma-

tion files can be used for doing.other analyses: e.g., compari-

son of room capacity distribution and section size distribution;

distribution of section meetings by hours of the day and days of

the week; a time -day matrix showing the usage for each room, for

rooms of a given range of capacities, or for rooms assigned to a

given set of departments; and for doing instructional work-load

analyses.

It should be realized that certain institutions, particularly

the smalIers,may find it impractical to computerize the instruc-

tional information for the sole purpose of conducting a utiliza-

tion study, However, for institutions doing computerized schedu-

ling or time table construction, the instructional data required

for a utilization study may already be computerized and available.

Projecting Students and Staff

Any methodology for projecting space must have projected stu-

dent and staff 'data in forms relatable to space. Institutions

maintain information relative to students and staff and generally

project enrollments on at least a global basis. For the purposes

of making reliable staff projections, and more directly, projec-

tions of instructional space needs, techniques for arriving at

more detailed and varied projections of students and staff are

required. The methods employed in projecting students and staff

in the case study are presented in a flow chart on page 38. The

term "staff" includes all academic, administrative, civil service

and other personnel requiring office space.
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CHART SEVEN
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Student ProlesIlams

For overall institutional planning, a number of ways of pro-

jecting students have proved useful. Projected headcount enroll-

ment is necessary for projecting housing and dining facilities as

well as general student service space. It may also serve as a

basis for projecting some types of staff within an institution.

Projected full time equivalent enrollment by student level may

be used for projecting academic staff and certain administrative

staff, and, at the graduate levels, for predicting research space

needs. Student contact hours, projected at the course level and

summed by department, are useful for projecting classroom and in-

structional laboratory space needs.

The technique used in the case study for arriving at the pro-

jections referred to above is described in Appendix C. This

technique is not too unlike the methods presently in use at other,

institutions which project students in similar detail. It assumes

that the course offerings and mix of students enrolled in a de-

partment's courses will remain relatively unchanged and that oth-

er factors which influence enrollment will remain the same. With

the increasing emphasis on detail of student projecting to meet

space planning needs, it is expected that student projection

techniques currently in use will undergo considerable refinement.

The technique set forth in Appendix C was developed as a general

approach which might be modified and used by any institution. In

doing the projections for the case study, the workers had to mod-

ify this tecin4que because of problems unique to the case study

institution, in deriving projected college enrollments. This

modification is shown in the Exhibits contained in Appendix C.

In the case study, student enrollment data were available

for a period of years and were used for identifying enrollment

trends. Enrollment data for the year immediately preceding the

projection period, however, were used as the base for the pro-

jections. Inasmuch as institutions may increasingly need more

detailed types of student projections, such projections should

be made a part of the overall process of enrollment projecting

for the institution aid be done by the office which has normally

carried that responsibility.

Staff Projections

Present methods for projecting staff are relatively unso-

phisticated, though it is suspected that some institutions are

giving the process considerable attention. The project did not

have time to pursue the development of either improved student

or staff projection techniques. For its purposes, the staff in
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academic departments were related to FTE students by department

and projected on the basis of student-staff ratios derived from

base year relationships. The staff in administrative operations

were also related to PTE students by division, college or in-

stitution -- whichever was appropriate -- and projected on the

basis of the student-staff ratios derived from base year data.

It is felt that projections of staff in academic departments

would be more reliable if an institution was able to develop

staffing formulas based on FTE students by level of enrollment,

eeg., lower division, upper division and graduate level, through

a comprehensive analysis of educational programs, work! ads= etc.

It is further believed that formulas based on the relationship

of staff to student contact hours by level of enrollment might

prove to be the best method for projecting academic staff.

Projecting Institutional Space

In the conduct of this project a number of systems had to be

developed; each one somewhat unique unto itself in terms of pur-

pose, but an integral part of a total methodology for projecting

institutional space requirements. The systems and their inter-

relationships have been discussed in some detail in the preceding

pages.

This section discusses the procedure for deriving the space

needs of a hypothetical department for the categories of Instruc-

tional Laboratory, Instructional Special Laboratory: Instruction-

al Laboratory Service, Academic Offices Academic Office Service,

Classroom) and Classroom Service, for a particular projection

year. Example figures and computations are shown in Chart Eight

on page 410 The section further describes the procedure for

aggregating and adjusting the proejcted space needs, by taking

into account the information in the room inventory file and the

record of approved construction and razings, and deriving the

projected space requirements for a department, division or the

institution.

Projeclimpeesllentaljzasejnma

The projectio4, of students on the bases of headcount, full

time equivalency, and student contact hours was discussed pre-

viously as was the projection of full time equivalent staff.

Such expressions of students and staff are required for making

departmental space projections.
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The projection of space needs for a sample department or page

41 shows the PTE enrollment in the department by lower divisions

upper division, and graduate level; the laboratory student con-

tact hours; the classroom student contact hours; and the PM aca-

demic staff (faculty and supporting staff) -- for the base year

and projection year. Additionally, it shows the categories of

space which were projected, the space factors that were applied,

and the space needs which were derived for the base year and pro-

jection year.

Instructional laboratory space was projected by multiplying

the student contact hours in laboratory by a space factor derived

for the particular department. Instructional spacial laboratory

space was not projected inasmuch as such space is not programmed

on a regular basis but is provided when need for such space

arises. In projecting instructional laboratory service space,

the ratio of that space to instructional laboratory and instruc-

tional special laboratory space was derived for the base year.

This percent was applied to the projected instructional labora-

tory space in determining the service space need. It should be

noted that this hypothetical department had no administrative

office space need. Academic office space was projected by multi-

plying the projected FTE academic staff for the department by an

office space factor. Academic office service space was projected

by multiplying the FTE academic staff by an office service space

factor.

PrOaqIIIIMEJINALVents

The space requirements of a department may be derived in the

following manner: the space by category which the department

expects to have in the projection year is determined by adding

to the department's existing space inventory the space anticipa-

ted through new construction and subtracting from it the space

which the department anticipates losing through ratings. For

the given projection year, the expected space is subtracted from

the projected space needs, resulting in the departmentes_spate

requirements by category. Such a projection may be useful for

facilities planning at the department level.

To derive projected space requirements for an institution,

the expected space by category must be determined for the projec-

tion year by adding to the institution's inventory of existing

space the space contained in the record of approved construction

and subtracting from the inventory the space contained in the

record of approved ratings; the institution's projected space

needs are next derived by summing the projected departmental

-42-
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space needs. by category; and, finally, the institutions spae
rettitirements -are- -determined by -subtracting* the expected, spade
by catego# from, the projected space needs by cat:ego*, for. the

projectioil;yeitici-

The -meihcitp-logy dveloped ifl 00 Cooperative- research
project It presented in the form cif--.a.netigork on page 44. The

chart illustrates thet-Ostets:'whiCh were developed and shows

how they are organized 'for' the purpose of projecting.Ephysical
facilities reqUirements-.
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CONCLUSXONS AND RECOMMENDATIONS

On the bases of the information contained in this report and

the review of the, methodology by a terminal conference, the foll-

owing conclusions and recommendations are set forth:

1. In the development of a methodology for projecting space

requirements, an optimum level of detail must be estab-

lished for each data system which will provide the re-

quired information yet assuxe that the file maintenance

of the systems will be operationally and economically

feasible.

2. Code lists and information which are in uniform use

throughout the institution best servo the purposes of a

space operation.

3. It was found that the information needs of space manage-

ment organizations varied by institution. With a var-

iety of external, reporting being required, and a variety

of internal information structures which support space

management at various institutions, no one space class-

ification system is likely to meet all institutions'

needs.

4.. Space need is generated by activities to be housed, the

time increment required for the accomplishment of these

activities and the equipment to be stored. Space pro-

jections, as an anticipation of future space need,

should be made using classifications that reflect the

common generators of that need. This was reasonably

accomplished in the case study by attempting to base

projection categories and their space factors on per-

sonnel the space is assigned to, the equipment to be

housed, and a time increment.

S. Though both space classifications and space factors are

responses to complex considerations, they can both be

systematically derived. Systematic derivation of a

space classification system expedites the task of crea-

ting a system, that efficiently produces the information

required in its appropriate format. Systematic deriva-

tion a space factors substantiates projections based

on Those factors and aids in planning new facilities.

Befbre any space factors can be used for making projec-

tions', they must be reconciled with the people using

them.
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6. In view of the increasing demand for space information,

a perpetual space inventory is considered to be essen-

tial. Computerization of such an inventory is recom-

mended if machine data processing equipment is avail-

able.

7. Reduced floor plans of buildings showing the physical

layout, room numbers, floor level and building name are

essential to the file maintenance of a perpetual space

inventory. It is recommended that room areas be shown

on the. plans rather than a scale.

8. Individual room inventory data sheets provide desired

flexibility in conducting an inventory and are efficient

in the recording and calculating of room areas. It is

suspected that the form used in the case study required

less keypunching time than may have been required if

more standard multiple line forms were used.

9. The use of student help for physically measuring builds

ing spaces proved most satisfactory. Though Engineering

majors were preferred, students from other disciplines

made excellent surveyors. The employment of student

help is recommended.

10. TM, organization of the surveyors into three-man teams

proved very efficient for physically inventorying build-

ing space. The trial inventorying of a building simul-

taneously by all teams proved beneficial in orienting

the surveyors to their task.

11. An inventory of physical facilities, to be successful,

must have the backing of the top campus administration.

12. Information relative to the quality of building space

could aid in accomplis4ing more effective physical fa-

cilities planning. Thus, further research is needed

to establish the manner in which such information should

be collected, processed and put to use.

13. The manpower and time requirements are less for bringing

in an inventory by scaling construction drawings than by

physically measuring building spaces. Therefore, it is

recommended that an institution having up-to-date build-

ing plans employ the scaling process. More typically,

an institution may find that its file of building plans

is incomplete and generally outdate& in which case it

may be more expeditious and economical for the institu-

tion to physically measure those buildings for which no

-46-
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plans or outdated plans exist and to scale the buildings

for which up-to-date plant are available.

14. The formats of output reports must take into account

internal en external reporting requirements and any

other uses which the space information is to serve.

IS. Information pertaining to completed construction, raz-

ings, leases, acquisitions, remodelings and corrections

of errors should be maintained in a supplemental file

and used for updating the master room inventory file at

suitable intervals during the year.

16. The space inventory should be submitted to the depart-

ments for audit and updating at least once a year. It

is recommended that the space office representatives

work with formally designated departmental space repre-

sentatives. This should be done by personal contact the

first few times.

17. For the purpose of establishing the amount of space

which an institution expects to have in a given year in

the future, a record of approved construction and raz-

ings must be maintained.

18. Utilization standards .or goals must be developed in re-

lation to an institutions curricular structure, desired

section sizes, instructional workloads and general edu-

cational policies. The goals must take into account the

space factors derived for classrooms aad instructional

laboratories, !recognizing that the latter miy vary by

discipline.

19. Comparisons of utilization goals and rates between in-

stitutions may have little validity in view of the dif-

ferences in educational policies, programs, etc.

20. Institutions having heavy evening programs should deter-

mine rates of utilization of instructional facilities

for the day program, evening program and for the day

and evening program combined.

21. Although a utilization study is primarily concerned with

the levels of use Jf instructional facilities, the room

inventory and instructional data files can be used for

making other meaningful analyses, e.g., a comparison of

room capacity and section size distribution; the distri-

bution of section meetings by hours of the day and days

0-47-
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of the week; i time-day matrix showing the usage for

each room, for rooms of a given range of capacities, or

fbr rooms assigned to particular departments; and for

doing instructional workload analyses.

22. For the purposes of a room utilization study, a student

registration data file and an expanded timetable reflect-

ing departmental enrollment data should both be develop-

ed in order that the data can be mutually audited.

23. The instructional data must be reconciled with the room

inventory data before the two records can be merged to

generate the utilization reports. It is recommended

that the room utiliztion study be computerized if

feasible.

24. Non-scheduled activities encroach upon instructional

spaces. ?rovision must be made for taking such activi-

ties into account when copdecting a room utilization

study.

25. For the purposes of projecting hoth staff and physical

facilities requirements, students must be projected on

the bases of head count enrollment, full time equivalent

enrollment, and student contact hours. In order to pro-

ject space needs, staff at the department level and stu-

dent enrollments at the course level by department need

to be projected. It is recommended that staffing form-

ulas be developed based on FTE students or student con-

tact hours by level of enrollment, e.g., lower division,

upper division and graduate.

26. The student projection techn4ques in the case study used

either intuitive or straight line approaches. Research

is needed to determine if more sophisticated approaches

would result in more systematic and accurate enrollment

projections. Hopefully, variables such as curricular

changes, program requirements, student preferences,

course popularity, etc., could be taken into account,

properly weighted and incorporated into such a projec-

tion technique.

27. The systems of the space classification, physical facil-

ities inventory, room utilization study, student projec-

tions, and staff projections must be developed in rela-

tion to each other and the ultimate goal of their organ-

ization into a methodology for projecting space require-

ments kept in view.
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28. The projection of research space is a major problem.

The availability of funds for research and the tremen-

dous growth of this function pose major space problems

for institutions of higher education. A reliable method

for assessing and projecting research space needs is

greatly needed.

29. The methodology developed in this project is applicable

to any institution, but each system contained therein

may require modification to reflect the particular in-

stitution's unique needs and capabilities as well as the

present form of its data and uniform codes. Thus, it

will probably benecessary for an institution to develop

its own computer programs for processing the data.

30. Excellent bibliographies relative to physical facilities

planning and space utilization are contained in the

College and University Physical Facilities Series

publications of the Division of Higher Education, Office

of Education, U.S. Department of Health, Education and

Welfare,
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SUMMARY

IntroduCtion.

- The growth and expansion of institutional functions and ac-
tivities have placed-a heavy stress on physical facilities:, em-.
phasizing the need for more efficient management of existing
space and more systematic planning of new facilities. Effective

management of an institution requires a continuous evaluation of -

existing facilities and the constant realignmentof their use to
properly accommodatt.buigeoning enrollments, expanding curricula,

and changing policies and teaching methods. Such constant review

is also essential to effective planning of new colleges and uni-

versities whiCh may be required to meet present and future needs

of entire geographic areas.

It is recognized that specializationoand-organization in the

iarea of physical facilities are becoming increasingly essential

to effective administration of institutions of higher education.

Relatively general methods have existed to guide decision making

in this management area. More specific guidelines for managing
and pldnning physical facilities are needed to insure that educa-
tional funds in the future will be expended in a manner which

will maximize their benefit to programs of higher education.

The primary goal of this project was the development of a
computerized methodology for determining the physical facilities
requirements of a large university. Specifically, the research

included the development, implementation and testing of: (a) a

space classification system; (b) a perpetual space inventory sys-

tem; (c) a system for conducting a room utilization study; (d) a

system for projecting students by a set of defined measures;
(e) a system for projecting staff; and (f) a system for integra-
ting the structured input data and projecting future physical
facilities requirements. The secondary goal of the project was
the- assessment of the applicability of the ?Aethodology to insti-
tutions varying in size and nature. _Inasmuch as this was a
cooperative. research project, it was the responsibility of the
project staff--with institutional support--to develop the re-.
quired computerized systems; to collect and process all of the
required space, student, and staff data; and to test each system
upon development through actual application to the institution's

needs.

1

"

4.

It is hoped that the information generated by this project
will be of especial use to institutions embarking on formal space
management and planning programs; particularly those which conA
template the use of the computer. In the:initial planning of
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this project it was determined that the state of the art would be
carefully examijmNfanAthat techniques and methods use at
other institutions would be. incorporated if applicable. ,In this
_respect the methodologies developed and employed at the institu-
tions represented by the project consultants-were particularly
supportive. ITtie report of this project is presented in two major
sections; the body and the appendix. In the minds of the project
staff they are of equal importance. The body. of the report dis-
cusses the many considerations inherent in the development of a -
space management and planning program. It presents an overview
of the total methodology, describes each specific system, and
finally organizes the several systems in the form of a network
for the pumpose of projecting physical facilities requirements.
The section titled "Appendixes" serves a two-fold purpose. In

addition to containing the usual supporting types of information,
it contains detailed guides for implementing the computerized
systems incorporated in the methodology.

The Methodology

Foremost in importance in the development of a program of
space management and planning is the identification of the uses
which the space and space-related information will serve. The
required data systems need to be considered independently in
terns of their potential uses and together for the ultimate pur-
pose of projecting space requirements. The levels of planning
which the data are to serve must be given careful consideration.
Institutional reporting can be better organized and the require-
ments more efficiently filled when information systems are .

designed and implemented to generate data in prescribed forms.
at specific intervals of time. It must be assured that this or-
ganization of information will serve internal reporting and be
readily translatable into forms required for external reporting
to state governing boards or.federal agencies.

A space classification system determines the form and use-
fulness of much of the information dealt with in space management
operations. It must be able to properly structure and produce
information likely to be desired. Because each institution has
its own needs, no one space classification system will serve the
needs of all. They must each evolve their own according to their
individual criteria. While it is possible to evolve a space
classification system by either of two methods -- evolving ones
own, or adapting the system of another institution -- it was
found that evolving ones own was more efficient both timewise and
by the results that were obtained.

41.
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A sputt classification system is ultimately the grouping to-
gether of ittdividual.spaces-foreasier management. This grouping
should:be according to the type of information required. Comton-

- 1y, information is required for the evaluation of space assigned
to each department for each major type of activity (determined.by
personnel and equipment and by common utilization goals) and for
the purpoSe of reporting to state, federal or Other agencies.
The classification system must be so structured that it can pro-

- duce the appropriate information for thesel.apd any, other upes.
The case study chose a two-level classification system based on
room type and activity classification. It gatheted detailed in-
formation which allowed computer sorting of the data in more gen-
eral form.

Because the projecting of space needs is one use of space
information, space factors should be determined jointly with a
classification system. Space, factors are most accurate if they
are based upon the generators of space need, which is usually
expressed by assignment and equipment houled. The time period
of use also affects space need. Thus space factors should in- .

elude personnel and equipment and a time increment in their deri-
vation. The only method for obtaining objective space factors
for general categories is to base them on more detailed knowledge
concerning the make-up of the category. An example of the pro-
cedure for determining objective space factors is presented in
the text. But before any space factor can be used for projecting
space need, it must be reconciled with those that will use the
space. Because space projections are a recent planning tool,
space factors have mainly been a seat of the pants operation.
Much work is needed in this area of space management.

Proper management, reporting and projecting of physical fa-
cilities requires a perpetual inventory of institutional space.
In structuring an inventory system it is necessary to determine
the desired output data and the formats by which they are to be
reported. The output data in the case study were in the form of
room by room reports ordered by floor and building, department,
and category; and summarizations of room areas by category within
building, department, college or division, and the institution.
For each room it was necessary to collect room area, room number,
floor on which the room was located, building in which the room
was assigned, college or division in which the department was
contained, and the space classification-of the room. Station
capacities were collected for all classrooms and instructional
laboratories for the purpose of the utilization study. Where
appropriate, rooms were prorated on the bases of multiple assign-
ment, multiple usage, or any combination of the two. Rooms
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grouped ttigether as a suite for instructional purposes were des-
ignated Pya 3i ogle alpha suite identification. A One digi-up..
dating-code was used for deleting an existing rlom'record, clian-
,ing on existing room record-, or adding a new room or portion. of
a room to the inventory file. A serial number was used as a .

Unique identification or control-field for each room record in
the file. A perpetual space inventory must be supported by an
efficient file maintenance system; thus it must be assured that
the levekof detail built into the inventory is sound both opera-
tionally and economically.

The preparation for conducting an inventory of physical fa-
cilities is quite extensive. A space classification system, a
building code list, and a division-department code list need to
be developed; each with its own numeric codes and name abbrevia-
tions for computer processing -of the data A decision must be
made as to whether the area data are to be obtained by physically
measuring rooms, by performing take-offs from construction draw-
ings, or by some combination of the two methods.' It is highly
recommended that reduced single line drawings showing general
construction features, room numbers, relative room sizes, floor
level, building name, and building code be developed for all
buildings to be inventoried. A form for recording the input data
must be structured. In the case study an individual data sheet
was used for each room inventoried. It served both as the data

collection instrument and coding form. Dimensional data were

recorded for each room or space having an area defined by one or

two rectangles. Keypunching these data allowed for computer com-
putation of the areas of about 80 per cent of the rooms inven-
toried. If the personnel who are to perform the inventory are
inexperienced, the trial inventorying of a building is recommend-
ed for the purpose of acquainting the surveyors with the problems
inherent in the process of physically inventorying space.

If building spaces are to be physically measured, a letter
from the head of the institution should be sent to all deans,
directors and department chairmen requesting their cooperation
and explaining the purpose of the inventory. Actual measurement
should start with newer simpler buildings and progress to older
and more complex facilities. If the inventory is extensive, it
may be divided into two or more phases so that the clean-up of
the first segment an be effected simultaneously with the measur-
ing and coding of the remaining spaces. As the space is inven-
toried, the forms must be assembled in sequential order and the
"non-rectangular" areas computed and recorded on the data sheets.
When the data sheets have been checked for completeness and cor-
rectness they are ready for keypunching and verifying. The re-

sulting cards are compiled onto a tape called the room inventory
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.file.Which is further audited for. errors by computer. While the
room inventory .is being conduftea2, the gross area a each floor
in teach building:shatild be Compiled. lhese_data may-be computer-
ized and printed vet in the reports along with-the other floor
and building area totals. After room inventory 'file has. been
audited inteenally, it must undergo a departmental review and up-
date-for the purpose of making final corrections-and tb insure a
greater measure of agreement between the departments and the
siace office. When the master room inventory file is As up-toe.
data and accurate as possib/e, ih.e final reports.of'the exiSting-
spice can be generated.-To be, able to determine" `she amount of

space which an institution expects to have at some. future date,
it is necessary for the space office to maintain a record of
space which will come in through approved new construction. as
well as that which will be lost through .ratings. Relating these
data to the current inventory of existing space makes it possible
to compute the amount-of space by category that an institution'
may expect to have at some date in the future.

When a computerized perpetual inventory system has been im-
plemented, a continual file maintenance is required to keep the
inventory up-to-date. Essentially, the file maintenance is con-
ducted in two phases: the "supplemental update", which involves
the maintenance that can be done internally by the space office;
and the "institutional update", which calls for a review and up-
dating of the master room inventory file by the departments.
Following the update with departments, which should be done annu-
ally at least, final reports of the existing space are generated
which supercede all other reports.

Institutions of higher education generally conduct utiliza-
tion studies of classrooms and instructional laboratories; the
main purpose being to measure the efficiency with which existing
facilities are being used. The information can aid in deter-
mining if expected enrollments can be accommodated in existing
facilities through improved scheduling or if additional facili-
ties are required to house anticipated enrollments. When addi-
tional facilities are being planned; utilization information can
help to determine the number of rooms reqoired and their proper
station capacities. In the case study, the measures used in de-
termining the levels of room and station utilization were: aver-
age weekly room periods, student station utilization rate, square
feet per student station, and square feet per stadentcontaet
hour.

' r o
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An institution should establish utilization standards or
goals for the purtiese'of evaluating-the findings. of.'-its utiliza-
tion studio's, These goals'shoUld.be derived in the light oi the
particular Institution's curricular structure, instructional work-
loads, section sizes and overall policies. They should represent
the optimum situation. Ins' ;itutions differ in their eduCational
policies, +rogramsy etc., and the variation in utilization goals
and rates between institutions across the nation implies that a
variety of educational needs are being met. Consequently,-com-,
parlsons_of utilization standards. and rates between institutions
may have little validity:

In conducting a room utilization study, the area and station
capacity data for an instructional room are merged with instruc-
tional data relative to classes or sections which are taught in
that room. The required room information is contained in the
master room inventory file. The required instructional data may
be secured from student registration records or from a timetable
expanded to include all necessary instructional information for
each section. Having the two separate files provides the advan-
tage of a mutual audit of the data. A file developed from stu-.
dent registration records which can supply the instructional data
for utilization studies and serve as a base for projecting enroll-
ments at the course level is most desirable.

Before the room inventory file and the departmental instruc-
tional file can be merged for generating a room utilization re-
port, a reconciliation of the two records must be effected. Fi-

nally,.a room utilization report and summary reports for the in-
structional space categories can be generated. Although a utili-
zation study is primarily. concerned with the levels of use of in-
structional facilities, the room inventory and instructional data
files can be used for making other analyses: e.g., a comparison
of room capacity distribution and section size distribution; a
distribution of section meetings by hours of the day and days of
the week; a time-day matrix showing the usage for each room, for
rooms of a given range of capacities, or for rooms assigned to
particular departments; and for doing instructional workload
analyses.

A methodology for projecting space requirements must rely on
projected student and staff data in forms relatable to space.
Projected headcount enrollment is useful for projecting housing
and dining facilities as well as general student service space.
It may also serve as a basis for projecting some types of staff
within an institution. Projected full time equivalent enrollment

by student level may be used for projecting academic staff and
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certain administrative staff,. and, at.the,graduate levels, for

predicting yelearch-space needs. Student contact: hours, Project-'

ed at -the course level- end SOW by 'department, are useful for

projecting classroom and instructional laboratory space needs.

jn the case study,- student enrollment data were available for a_

period of years -and were used for identifying enrollment trends.

Enrollment data for the year immediately preceding the projection

period, however, were used as the base for the projections. The

technique for deriving enrollment,projeetions at the course level'

assumes that:the course offerings and mix of students enrolled in

a department's courses Will remain relatively unchanged and that

other factors which influence enrollment will remain the same.

FO.r the purposes of the case study, the staff in academic depart-

ments were related to FTE students by department and projected on

the basis of student-staff ratios derived from base year relation-

ships. The staff in administrative operations were also related

to FTE students by division, college or institution--whichever

was appropriate--and projected on the basis.of the student-staff

ratios derived from base year -data.

In the conduct of this project a number of systems had to be

developed; each one somewhat unique in terms of purpose, but an

integral part of a total methodology for projecting institutional

space requirements. The systems. and their interrelationships are

discussed in some detail in this report. The projection of space

needs for a hypothetical department, with example figures and com-

putations, is illustrated. The space needs figures for the base

year were derived.by multiplying the base year student and staff

data by the appropriate space factors.. They reflect the existing

space needs of the department. When, after proper reconciliation,

such figures are studied in relation to a department's inventory

of existing space, proper adjustments can be made so that the

assignment of space is made more equitable. The space require-

ments of a department for a given projection year can be deter-

mined by subtracting the space which the department expects to

have in the projection year from its space needs for that year by

space category. The expected space is derived by relating to the

department's current inventory of existing space information con-

tained in the record of approved construction and ratings. A

projection elf departmental space requirements can be useful for

facilities planning at the department level. To derive projected

space requirements for an institution, the expected space by cat-

egory is determined for the projection year by adding to the in-

stitution's inventory of existing space the space contained in

the record of approved construction and subtracting from the in-

ventory the space contained in the record of approved ratings;
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APPENDIX A

PHYSICAL FACILITIES INVENTORY.
,

One of the elements essential to a methodology for predic-
ting future physical facilities requirements is an inventory of
the existing facilities And a knowledge of their use. Detailed
and summary information. relative to the'location,_ funct1,ca4 ca-
pacity andassignment of -rooms at a given point in time is re-
quisite to assessing an tnstitution's current space requirements
and determining its space requirements at some point in the
future. The information is also pertinent to the-day-to-day
managermt of space .and necess-exy 6..e generating

the ever-inereasing number a phytical facilieies reports (both
internal and external) which space persomel are called upon to
make. The fundamental components, the procedural steps and the
implementation of the physical facilities inventory system are
discussed in this appendix:.

Criteria for Classifying, Defining and
Measuring Boilei,ng Areas

A logical beginning in devising a physical facilities inven-
tory system is the development of criteria for classifying, de-
fining and measuring the building areas. Several kinds of square

footages need to be employed in expressing these areas; conse-
quently, it is imperative that persons using the data have a cam-
non understanding of these elements when utilizing the date. for
space management purposes, planning future facilities, or making
comparative space studies. The six basic area types are listed
below.

X. Gross Area 4. Circulation Area
2. Net Assignable Area 5. Mechanical Area

3e Custodial Area 6. Construction Area

The following pages provide a set of definitions' to identi-
fy-physical space in institutions of higher education. The six
area types are adequate to describe the entire building and the e,;1.

function of each area, Except for any major remodeling of the
building structure or layout, each area should remain constant
for the life of the building.

1 The definitions of building areas are based upon Classification
RENaliellses, (1964), Publication 12353 National Academy eir
Sciences--National Research Council. This publication is ass
titled Technical Report No, 50, Federal Construction Council, by

Task Group T-56. The illustrations of the area types were devel-

oped by the Office of Space Utilization at Michigan State Univer-

sity. A-1
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1. Gross Area

a. Definition

GROSS AREA

GROUND FLOOR PLAN
FEET "mlimmdmilmr"Wmm

0 4 6 M M 24 32

"Gross Area" should be construed to mean the sum of the floor
areas included within the outside faces of exterior walls for

all stories, or areas, which have floor surfaces.

b. Basis for Measurement

Gross area should be computed by measuring from the outside face
of exterior walls, disregarding cornices, pilasters, buttresses,
etc., which extend beyond the wall face.

c. Description

In addition to ground - to top - story internal floored spaces
obviously covered in "a" above, gross area should include base-
ments except unexcavated portions), attics, garages, enclosed

A-2
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GROSE AREA

FIRST FLOOR PLAN
FEET Tliminirmnrm12

porches, penthouses and mechanical equipment floors, lobbies,
mezzanines, all balconies--inside or outside--utilized for
operational functions, and corridors, provided they are within
the outside face lines of the building. Roofed loading or
shipping platforms should be included whether within or outside
the exterior face lines of the building.

d. Limitations

Open courts and light wells, or portions of upper floors elimi-
nated by rooms or lobbies which rise above single-floor ceiling

'height, should not be included in the gross area, nor should
unenclosed roofed-over areas or floored surfaces with less than
6 ft. 6 in. clear head-room be included unless they can properly
be designated and used as either net assignable, mechanical,
circulation, or custodial area.

;:k.,A441Welagar'
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2. Net Assignable Area

a. Definition

"Net Assignable Area" should be Onstrued to mean the sum of
all areas on all floors of a building assigned to, or available
for assignment to, an occupant,lincluding every type of space
functionally usable by an occupant (excepting those spaces
elsewhere separately defined .n area classifications 3, 4,
and 5.

NET ASSIGNABLE AREA

GROUND FLOOR PLAN
FEET "0611iPlimt1I

cl 4 8 12 IS 24 32

b. Basis for Measurement

All net assignable areas should be computed by measuring
from the inside finish of permanent outer building walls,
to the office side of corridors and/or to permanent partitions.

A-4
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NET ASSIGNABLE AREA

FIRST FLOOR PLAN
FEET 0 12 if 24 32

Included should be space subdivisions for offices, classrooms,
laboratories, seminar and conference rooms, libraries, file
romits, storage rooms, etc., including those for special purposes
(e.g., auditoriums, cafeterias, TV studios, faculty and student
locker and shower rooms, maintenance and research shops,
garages), which can be put to useful purposes in accs,mplishment
of the institution's mission.

d. Limitations

Deductions should not be made for columns and projections
necessary to the building.
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3. Custodial Area
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a. Definition

"Custodial Area" should be construed to mean the sum of all
Eird'as on' all ficors of a building used for building protection,

maintenance; ?-and' operation.

,4400 for Measurement

Theie areas should be measured from the inside surfaces of
enclosing walls. ;
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c. Description

1

1
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1

Lal

0 .1*

I

1 C.E...46701/ :15 TiV

DEPT,
OFFICE

CUSTODIAL. AREA

FIRST FLOOR PLAN
F E E

Included should be such areas as custodial, locker rooms,
janitors' closets, maintenance storerooms.

d. Limitations

DedUctions should not be made for colUtma and projections
necessary to the budding.
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4. Circulation Area

a. Definition

GROUND FLOOR PLAN
e

O 4 4 12 ge 24 22

"Circulation Area" should be construed to mean that portion of
the gross areawhether cr not enclosed by partitionswhich
is required for physical access to some subdivision of apace.

b. Basis for Measurement

Circulation area should be computed by measuring from the inner
faces of the walls or partitions which enclose horizontal spaces
used for such purposes; or, when such spaces are not enclosed
by walla or partitions, measurements should be taken from
imaginary lines which conform as nearly as possible to the
established circulation pattern of the building.
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c. Description

Circulation areas should include, but not be limited to:
corridors (access, public, service, also "phantom" for large
unpartitioned areas); elevator shafts; escalators; fire towers
or stairs; stairs and stair halls; loading platforms (except
when required for operational reasons and thus, includable in
net assignable area); lobbies (elevator, entrance, public, also
public vestibules); tunnels and bridges (not mechanical).

d. Limitations

When assuming corridor areas, only horizontal spaced required
for genera/ access should be included- -not aisles which are
normally used only for circulation within offices or other
working areas. Deductions should not be made for columns and
projections necessary to the building.

A-9

Pt...7.15.-;.1'4-i ;75:1f. At,

rz
fi



CLASSROOM

CLASSROOM

CLASSROOM II
.

.

- 4". talt v ' '

STORAGE

ft'
--1 I'- -

----
I

**SSA GE

N7JAN.
o

%LEV.

LOOS Y

'
W -14-11t

cmcimmowsmassisP

UNEXCAVATE 0

PREP
ROOM

CLASSRO0M

5. Mechanical Area

a. Definition

MECHANICAL AREA

GROUND FLOOR PLAN
E ET 1.111614

0 4 3 12 M 24 32

"Mechanical Area" should be construed to mean that portion of
the gross area designed to house mechanical equipment, utility
seiTices, and non-private toilet facilities.

b. Basis for Measurement

Mechanical area should be computed by measuring from the inner
feces of the wells, partitions, or screens which enclose such
areas.
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c. Description

SEMINAR

OVEN

MECHANICAL AREA

FIRST FLOOR PLAN
PEET

Mechanical area should include, but not be limited to: Air-duct
shafts; boiler 1.4oms; fixed mechanical and electrical equipment
rooms; fuel rooms; mechanical service shafts; meter and com-
munications closets; service chutes; stack's; and non-private
toilet toms (custodial and public).

d. Limitations

Deductions should not be ma4e for columns and projections
necessary to the building.

A-11



r.

7fr*"..L.a ,
-"""1: 4,`c%

7-Sr,

AREA WAV

ELt C.
-3/ AULT

S TORAGE

CLASSROOM PREP
11.0012

CLASSROOM

MECHANICAL
-

.r,

EQUIPMENT
L s.oTU-R-S

-1_

A f 5 0

MEN JWONEN

JAN.

LEY.

1. 0 II

UNEXCAVATE 0

LEN LIM

rCLASSROOM I 1 1.

STUDENT

1-1 1 1
CUBICLES

b. Construction Area

a . Definition

CONSTRUCTION AREA

GROUND FLOOR PLAN
fEIET "111.1.0"11..16"602/amn

0 4 12 IA 24 32

"Construction Area" should be construed to mean that portion
of the gross area which cannot be put to use because of the
resence of structural features of the building.

b. Basis for Measurement

''Precise; CoMputifieji of construction area is not contemplated
'under these definitionsi-some construction features are
ifia*icit tiii-'whiptiiiitiOn of other areai. However, total
denatruction area should generally be determined by assuming
it to be the residual area after the net assignable, circulation,
custodial,, and mechanical areas have been subtracted from the

gross area.

11.
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E?calpples. of areas nprmslly classified as construction area are
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*Om in attics, baiements.,, or comparable portions of the
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/let c ss -nable Area

The sum of the square footages of the custodial, circulation

and-mechanical areas.

Not Area"

The sum of the square footages of the net assignable, custo-

dialD circulation-arid mechanical areas.

Pre-inventory Preparation

To insure that the physical inventorying of an institution's

space will be conducted properly and efficiently, a great amount

of preparation is required. The elements of the inventory system

and the overall plan of implementation must be clearly defined

before the actual field work is undertaken.- The preparations

described in this section are based on the assumptiem:that an

institution's space will be physically measured. Deriving room

areas by scaling construction drawings would entail some.changes

ia the

Building Code List

The codes and names of all buildings to be inventoried must

be assembled into a building code list in order that all spaces

can be reported accurately by building. A sample of such a list

is shown on page A-15. The code numbers and building names were

available from the University Accounting Code Manual for use in

the case study. Building names appear in abbreviated form on the

printed reports. A maximum of six letters was used for these

abbreviations.

.vision-Department CodeList

All administrative, units to whom space is assigned must be-

assembled in the form of a division-department code list in order

that the institutional apace can be reported by individual de-

partment and by division as a summation of its respective depart-

ments. For the case study, this, list was also developed from

'the =University Accounting Code Manual. A sample is shown on page

A-16. It identifies each division by code and name as it- -

does each department within a division. The department names

wore also. abbreviated: (maximum of five letters) and appear in

such form on,therrinted reports shown as examples. For the

purposersorthis,'oroject, dumpy division-department codes were

established for classrooms since they are general assignment

rooms and for general building areas such as circulation, mechan-

ical and custodial areas since they are non-assignable spaces.
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CODE BUILDING NAME

OOP ,V9tting Mouse
0090 Stock Paviion
0091- Farm Place 438 .-Artitt in Residence
0092- Dairy Cattle InstARes Center
0094 Veterinari,SCienco Building New
.0099 Agricultural Engr Shops
0102
0103
0104
0106
0107
0108
0110-

0111
0112
0113
0114
0116
0117
0119
0121
0122
0123
0124
0128
0129
0138
0139
0213
0214
0400
0401

0402
0403
0404

0405
0407
0408
0430
0465
0470
0472
0474

BLDG,

ABBREV

GRN$PT
STOCK
438 PP
DCI$RC
VET SC
AGES

'Genetics Bug GENET
G tics Ret Lab -' GEN RS
Fiiam Shop - Old Short-Course Dining Hall FARMS
-'Babcock Hall BABCK
Horticulture Service Building

.
MORT'S

-Carrot and Beet' Labs CU LB
Poultry Research Lab POUL R
High Energy. Physics- Laboratory , HE PHY
Marsh Pump rouse. M PumP
University Akenue 1800 1800 U
Russell Laboratories RUSS L
Intramural Warming House lelliHSE

Physical Education Storage PE STR
-Simi Building SEED
Farm Office PRM OF
Walnut Street Greenhouse AL GR
Animal Research Laboratory-Abattoir Meat Lab AN RES
Service Dept Storage 42- Public Events SDS 02
Linden Drive 2151-Food Research Institute 2151 L
University Ave 1610-Naval Armory 1610 U
Poultry Disease-Bldg 48 Newcastle PD 48

_Poultry Disease Bldg 72 Newcastle PD 72
West Hill Farm Quonset No 4 NE WHF Q4
West Hill Farr Quonset No 5 SE WHF Q5
EdUcation Building EDUC

-Zoology Research-Building ZOO R-

Park Street IN 600 600N P
3Odraulics-1.6-7uppl Tank Heine HYDRL
Observatory DriVe 970 970 OB
Radio Hall . RADIO

. Mechanical Engineering Building M ENGR
Engineering Building ENGR
Law Building, -, LAW--

Virus $ Fur ReSearch Lab V$F' R

Psychology Building -' PSYCH
Service Dept-Storage 13-Grounds SDS 13
Fleet 4 Truck Service-1006 College Ct NAM

A-15
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DEPT

CODE CODE DIVISION OR DEPART ENT NAME ABBREV

45

1000

LAW-SCHOOL

-LAW

ADMIN
AYI
A S&H
KIAL
ANTH
ART H
ASTR

-* -Law School

-LEITERS a -SCIENCE

Adilinistration-

AcadTear Inttitute-- NSF
Adult !pet& I Heating
AftitatvLanguages & Literature
Anthropology
Art:Sister,
Astronomy

0200
.0400

-0500

0600
0700:

0900'

/100-

1200 Astronomy Space Astrommy Lab S A L

1300 .Botany BOT

1500 CheMistry.' CHEN
1600- Cheattry Lab - Theoretical C L -T
1800- Chinese- CHIN
-1900 Classics' CLAS
2000 Comparative Literature CUT
2100 Computer Sciences C SCI
2200
2400

Economics
English-

ECON
mr.
....,0

2600 French & Italian FRU
2800 General, Interdept GEN I
2900. Geography GEOG
3200 Geology GEOL
3300 GeOphysics-PoIar Res G-P R
3500 Gelman GE
3700 Hebrew & Semitic Studies H&S S
3800 History HIST
3900 History of Science H SCI
000 Humanithes-Institute. Research 11.-I R

4200 lbero-Amer Area Studies I-A S

"4300 Indian--1Language-Area Center IND L
4400 Indian stud_ IND S

4500-' Industrial' Relations Research Center' IRRC

4700' c.,. Integrated Liberal Study I L A
4900, 4kornalism JOURN
5I00 Library School LIB S
5200- LingOistics LING
5400' Mathematics MATH

a - :
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!Lace Classification System

A logical system must be devised for classifying the spaces
which are to be inventoried, In setting up such a system, the
institution's particular campus planning and development needs,
space management needs, business managment needs, and reporting
needs mist be carefully studied to insure that the inventory data
will be collected; pavaessed and finally reported in such a man-
ner as to meet all needs. The space classification system devel-
oped in the case study is presented on Page A-18. It contains

the space categories by which all of the institutional space was
reported and provides for the further identification of rooms in
the inventory by room type. A code is assigned to each category
and to each room type for machine data processing, Category

names and room types are placed in computer core storage in an

abbreviated form with a maximum of eight letters, respectively*
The abbreviations appear on the printed reports.

See Category Definitions: In order that the spaces
inventoried can be climmam a correct and consistent manner
by any number of persons working with the inventory, it is essen-
tial that the space categories be precisely defined. The space
categories and definitions developed for the case study are
shown below.

1. Classroom -- rooms providing seating with writing sur-
faces which are available for the general assignment of
scheduled instruction; e.g., classrooms, lecture hallsa
lecture-demonstration rooms, seminar rooms, and the pro-
rated seating areas of auditoria and theaters used for
scheduled class meetings.

2. Classroom Service -- ancillary rooms devoted to the
storage or preparation of materials used in conjunction
with classroom instruction; e.g., projection booths,
coat rooms, and lecture-demonstration prep rooms.

3. Instructional Laboratory -- rooms equipped for student
participation in experimental study, practice, testing
and analysis which are generally limited in their as-
signment for scheduled instruction to a single depart-
ment or unit, and in which the number of stations CAN
be based upon a specific amount of work area per stu-

dent. This category includes most wet laboratories,
dry laboratories, language laboratories), art studios,
drafting rooms, group practice row, etc., but excludes
physical education facilities such as gymnasia, swimming
pcols, etc.

A4r:
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010 Classroom
011 Classroom Service

020 Instructional Laboratory
021 InstrUctionai Special Laboratory

022 Instructional Laboratory Service

030 Administrative Office
031 Administrative Office Service

040 Academic Office
041 Academic Office Service

OSO Physical Education
0S1 Physical Education Service

060 Library Office
061 Library Office Service

062 Library Study and Stack
063 Library Study and Stack Service

070 Laboratory School and Service

080 Auditorium
081 Auditorium Service

100 Research Office
101 Research Office Service

102 Research Laboratory
103 Research Special Laboratory
104 Research Laboratory Service

201 'Ext and Pub Service Office
202 Ext and Pub Service Office Service
203 Ext and Pub Service Operation

300 Auxiliary Enterprise

400 Physical Plant

600 Warehouse

-800' Inactive

900 -Custodial
-901 :Circulation
902 1460hanical

903-,ROWROW
,914 .COnatrudtiot

TYPE "1162 11.41P

002
004004
006

Seminar
Classroom (0-8S)
Lecture (Over 8S)

020 Wet Laboratory
022 Dry Laboratory
024 Learnt* -Laboratory
026 Drafting Room
028 Computation Room
030 Music or Art Studio
032 Group Practice Room

100 Greenhouse
102 Drill Area
104 Arent
106 Home Xenagement House
108 Court Roos

160 Computer oq.uipsant Room
162 Machine Records Room

180 Sound Proof Roos

200 Clinic
202 Observation Room
204 Testing Room
206 XRay Room
208 Autopsy Room
210 Animal Experiment Room
212 Amiss' Surgery Room
214 Animal Stall
216 Animal Retention Room
218 Aquarium
220 Controlled Environment Rm
222 Incubator Room
224 Rearing Room ,,,

226 Cad Room
22$ Plant Growth Chamber
230, Culture Room
232 Transfer Room

-:`,.17.7731.11r411°117-4,.



or -fording
Studio

270-; 4#notinterts. Booth

280 -Listening-Robs
'Fitect.ice Room

3011 *Oil:Sent and %Modals
**nudist Room

302 =# ration Rao/
"34 ti3 fogs RoOS
404:: -Noss wing or Dessicator Rs
30 :klanee ROO
3.0): ;-*;#111::rit. Roe',
3ft-5- EqiiiPS,Wnit Room

t4--:,fit Apparatus Cleaning Room
416 autoclave or- Sterilizing Roos
318 Cage Cleaning Room
320 isotope Room
322 Control Room
324 Sound, Air or Light Lock
326..lefrigorited or Freezer

Storage
$28, Meter Preparation and Storage
330 Liquid "ram Storage

400 Shower Room
402 Locker Room
404 Dressing ROos

449 9YA
442 Dance Studio
444- lit-docz. Track
446 "Athletic Activity Mom
448 Training Roos
450 , Swimming Pool
452 Towel and. Equipment Room
454 Coach's Room
456 First Aid Room

500 Work Room
502% Storage Room
sot =Vault

Closet.or Coat Room

.:-;15;7477!!!!!IIIROPPOiwr-

5:00 Fiumity 0 0its
'522 Cpii--siiiioet Office
524' Grits Assistant Office
St0 Offite4tUdio

540
542
544

COnference Roes
Imiervie* Room
totaiseling !Idol

560 Reception Roos
562' Doplititing Roos
564 File Room
566 l4ail Rims
568 Office Commons

580 Washroom
582 Private Toilet

600 Auditorium
602 Theater
604 Stage

620 Study Room

640 Reading or Reference Room
642 Factsity Study
644 Carrel
646 Library Stacks
648 Book Circulation
6S0 Archives
6S2 Other Library

680 Collection or Specimen Rs
682 Museum or Gallery

700 tliket Booth
702 Check. Roos
704 Spectator Seating'

720 Cashier's Booth

, 740- DinintRooar
742- -Citoteria-
744 SerVint 'Line
744: _04_0" Bar .

I748 ,-Kitchen,
750: RSWObe:1_'''' . '*.
;752," biihwashing 'Room

,...
f

760 Student Organization Room

780 LcAr4ge
782 Merchandising Roos
78`4 Rftreation Room

'786 Guest Room

800 Shcp

820 Garage

850 gaterials Shipping or
Receiving Room

852 Janitor's Roo'
$54 Incinmtor Room
856 Trash Room

900
992.

1 9"906

908

Stairwell
:Elevator
Dumbwaiter
Corridor
Vestibule

920 Mechanical Equipment Room
922 Elevator Equipment Room
924 Electrical Equipment Rooi
926 Compressor Room
928 Fan Roos
930 Boiler Roos
932 Pipe Space

940 Switchboard Room
942 Telephone Equipment Room
944 Telephone Booth
946 Teletype Room

900 Public Rost Roos-Men
062 Public Rest Roos-Women

980 Remodel'
982 Unassigned

990 Non-usable
"s:
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4. Instructional Special Laboratory -- rooms other than
'physical education areas, equipped for student partici-

pation in 'Operimental study, practice, testing,-and
analysis, itch are Unite in their assignment for
Scheduled instruction "to a single department or unit
but in which,the number of stations CANNOT be based upon

a speci0c amount of work area per student. ThiS Cate-

gory includes greenhouses, animal experiment rooms, are-

nas, Fairmiliagerent houses, drill areas, etc., but
excludes physical education facilities such as gymnasia,

iTiVarg pools, etc.

S. Instructiaral Laboratory Service -- spaces for the pre-
paration, distribution or storage of materials or for

the WAng of specialized equipment used in support of

instructitNi in laboratories or special laboratories;

e.g., equipment and materials distribution rooms, pre-

paration rooms, balance rooms, lab apparatus cleanin,
rooms and refrigerated storage rooms.

6. Administrative Office -- rooms or groups of rooms con-
taining office equipment with assigned work stations at

a desk or table where administrative personnel carry on

the bulk of their work. (Administrative personnel
should be interpreted to include the entire staff of
administrative units down to and including Deans.)

7. Administrative Office Service -- rooms or groups of
roc as generally containing office equipment which have

NO specifically assignedwork stations, but which are
used by administrative personnel in support of their
office activities; e.g., duplicating rooms, file rooms,
vaults, reception rooms, interview rooms, conference
rooms, office commons and private toilets or washrooms.

S. Academic Office rooms or groups of rooms containing.

office equipment with assigned work stations at a desk
or table where academic personnel carry on the bulk of

their WI; other than the meeting of classes. This cat-

egory includes. faculty offices, civil service offices, .

and graduate assistant offices used primarily for work

related to instruction; it excludes offices assigned to
administrative, research, litiiii7extension, physical
plant, or auxiliary enterprise personnel.
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9. Academic Office Service -- rooms or groups of rooms gen-
erally containing office equipment which have NO speci-
fically astkgneduork stations, but which are used by
academic personnel in support of their office activi-
tes; e.g., duplicating rooms, file rooms, vaults, re-
ception rooms, interview rooms, conference rooms, office
commons and private toilets or washrooms.

10. Physical Education rooms or areas assigned to the
physical education departments which are used for sched-
uled instruction in athletic activities, free-time ath-
letic activities or intramural sports. This category
includes gymnasia, swimming pools, athletic activity
roams, indoor tracks, etc., but excludes similar areas
assigned to intercollegiate athletics.'

11. Physical Education Service -- rooms or areas assigii4d to
the physical education departments where people ready
tbemselves'before:or after athletic activities. These
are spaces used for the storage and maintenance of ath-
letic equipment and materials or other spaces which sup-
port physical education activity areas. The category
includes shower rooms, locker rooms, towel and equipment
rooms, spectator seating areas which are used to accom-
modate students in physical education, etc., but
excludes similar areas used for intercollegiate

12. Library Office -- rooms or groups of rooms containing
office equipment that have assigned work stations at a
desk or table where library personnel carry on the bulk
of their office activities.

13e Library Office Service -- rooms or groups of rooms gene-
rally containing office equipment which have NO specif-
ically assigned work stations, but which are used by
library personnel in support of,their office activities;
e.g., duplicating rooms, file rooms, vaults, reception
rooms, conference rooms, office commons, private toilets
or washrooms.

14. Library Study and Stack -- spaces used.by students and
staff which are devoted to individual study or to the
storage of books and other instructional materials for
use by individuals. This category contains general li-
brary facilities and departmental libraries .rich are

A-20
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supervised by at least half time librarians. It
includes reading rooms, study rooms, carrels, listening
rooms library stacks, rare book collection rooms, film
and record rooms, etc., but excludes rooms used for in-
struction in library science or disciplines.

IS, Library Study and Stack Service rooms or areas which
directly support library use; e.g.., card catalog rooms,
circulation desks, acquisitions rooms, document repro-
duction rooms, archives, etc. Library offices and
office service rooms are excluded from this category.

16. Laboratory School and Service -- all rooms and spaces
assigned to the laboratory school functions of teaching
and research. Rooms used for the purpose of collegiate
instruction are excluded from-this category.

17. Auditorium rooms possessing a stage, audience seating
and other facilities for the purpose of presenting dra-
matic plays, concerts and similar events. This category
excludes auditoria and theaters or portions of these
facilities which may be used for scheduled instruction.

18. Auditorium Service rooms or areas used in support of
auditorium or theater activities; e.g., dressing rooms,
projection booths, scenery rooms, etc.

19. Re-Search Office -- rooms or groups of rooms containing
office type equipment that have assigned work stations
at a desk or table where research personnel carry on
office activities. Office spaces within laboratories
which are assigned to research personnel are included
in this category.

20. Research Office Service -- rooms or groups of rooms gen-
erally containing office equipment that have NO speci-
fically assigned work stations but which are used by
research personnel in direct support of their office
activities. This category includes duplicating rooms,
interview rooms, conference rooms, office commons, and
Private toilets or washrooms.

21, Research Laboratory -- rooms equipped for experimental
study, testing and analysis in which specific-work sta-
tions are definable and which are used by-graduate stu-
dents- outside, of scheduled instruction,, academic person-
nel performing research, personnel of research bureaus

A-21
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07 experiment stations, and staff performing research
supported by external funds.

22. Special Laboratory-Research -- rooms eqdpped for exper-
imental study, testing ana analysis in which specific
work stations are NOT definable, but which are used by
graduate students outside of scheduled instruction,' aca
demic personnel performing research, personnel of re-
search bureaus or experiment stations and staff per-
forming research supported by external funds; e.g.,
greenhouses, animal retention rocas, nuclear reactors,
particle accelerators, etc.

23. Research Laboratory Service -- spaces for the prepara-
tiOn, distribution, or storage of materials or for the
housing of specialized equipment used in support of re-
search laboratories or special laboratories; e.g.,
.preparation rooms, transfer rooms, balance rooms, lab
apparatus cleaning rooms, instrument roosS, etc.

24. Extension and Public Service Office -- rooms or groups
of rooms containing office equipment which have assigned
work stations at a desk or table where extension and
public service personnel carry' on the bulk of their
office activities.

2S. Extension and Public Service Office Service -- rooms or
groups of rooms generally containing office equipment
which have NO specifically assigned work stations, but
which are used by extension and public service personnel
in support of their office activities; e.g., duplicating
rooms, file rooms, vaults, reception rooms, conference
rooms, office commons, and private toilets or washrooms.

26. Extension and Public Service Operation " rooms other
than those classifiabie as office or office service
which' are assigned to programs such as correspondence
instruction, public lectures, institutes and confer-
ences, field services, museums and exhibition, and
radio And television, which are directed et general
pUblio adult education and pUblitsertice.

27. AUxiliary'Enterprise -- all spaces assigned to student
union and intercollegiate athletics as well as other
rooms or areas deVoted or re4ated to revenue-producing
operations; deg., vending machine rooms, cafeterias,
stores, telephone booths, and student and staff lounges.

eA

A-22

"Cr

of,

-V7

ky

r/

.1_



28, Physical Plant rooms or areas assigned to the pkvsic-
al plant departments for general institutional plant
maintenance and operation, and offices mud office ser-
vice areas assigned to these departments. This category
includes civil service offices, office service areas,
service shops, garages, central heating plants, etc.,
but excludes similar areas serving an individual build.

29. Warehouse -- rooms or areas used for the storage of
materials and equipment for which there is only an
occassional demand. Such spaces could be physically
separated from any department and maintained centrally
and may have sub-standnrd heating, lighting and/Or head-
room. This category excludeS spaces which are used to
store materials and suppinnhat are in frequent de-
mand; e.g., rooms used for the storage of office supp-
lies,

30, Inactive -- room. or spaces which are not in use due to
one of the following reasons: new construction or al-
teration) temporarily unassigned;or non-usable, but
expected to be returned to active use if remodeled.

31. Custodial -- rooms or spaces used for the protection,
MO, maintenance and operation of an individual build-
ing; e.g.' janitor's rooms, incinerator rooms, trash
rooms, shops, locker rooms, and showers,

32. Circulation -- rooms or'spaces which are that portion of
gross area required for physical access of personnel and
equipment to some subdivision of space. This category
includes corridors, elevators, escalators, stairs, load-
IiiTilforms, lobbies, vestibules and non-mechanical
tunnels and bridges, etc.; but excludes internal corri-
dors which are normally used onFigrairallation within
offices and working areas.

33. Mechanical -- rooms or spaces which are that portion of
the eross area designed to house mechanical equipment
and utility service for an individual buildings e.g.,
mechanical equipment TOMS, elevator equipment rooms, "-

electrical equipment rooms, compressor rooms, etc.

34. Restroom -- men's or women's public toilets and rest
areas adjacent to women's toilets.
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35. Construction rooms or spaces which-are that portion
of the gross area which cannot be put to use because of
the presence of structural features of the building.
This category-includes non-usable spaces which are not
expected to be returned to active use.

Room Type: The list of roan types (the second element of
the space classification systw) was developed on the praise
that each room would be described by the room type appearing in
the list which most appropriately described its use. Inasmuch

as the wordage is descriptive of the type, it was not considered
necessary to define these, However, it may be helpful to show
the room types which commonly occur in conjunction with each
space category. Ik/pical relationships found in the case study
are set forth below, but should not be considered all inclusive
since other combinations may occur.

010 CLASS RM.
4---7623IMAR

004 CLASS tesM

006 LECTURE
600 AUD

011 CL RM SR
260 PRO,/ 8TH

302 PREP RM
SO2 STORAGE
620 STUDY RM

020 INST LAB
020 WET LAB
022 DRY LAB
024 LANG LAB
026 DRAFTING
028 COMPT RM
030 STUDIO
032. GRP PRAC

202 OBSERY

A-24

021 IN SP LB
100 GREENHSE
102 DRILL
104 ARENA
106 HOME MAN
160 COMPUTER
180 SOUND PR
200 CLINIC
202.0BSERV
204 TESTING
206 X-RAY
208 AUTOPSY
210 AN EXP
212 AN SURG

"214 AN STALL
216 AN RET
220 CONT ENV
228 PLANT GR
230 CULTURE
232 TRANSFER'

268 BDCST RC
270 ANNOUNCE
946 TELETYPE
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206
214
216
218
220
222
224
226
228
230
232
264
266
280
282
300
302
304
306
308
310
312
314
316
318
320
322
324
326
328
330
400
402
404
500
502
504
564
580
582
620
640
800
854
920
924

LAB SR
141tH REC

AN .STALL
AN= REV
MINIM
CONT ENV
INCUB RM
REARING
COLD RH
PLANTAR
CULTURE
TRANSFER
DARK.

POT 0 ST
LISTENG
IND PRAC
DISTRB
PREP RM
CBNTRIF
OVENHRM

BALANCE

INSTR RM-
LAB EQIP
AP CLEAN
STERL RM
CAGE CL
ISOTOPE
CONTROL
SAL LOCK
REFRIG S
WATER

EG STOR
SHOWER

LOCKER
DRESS RM
WORK RM

'STORAGE
VAULT
PILE RM
WASHROOM

TOILET
STUDY RM
READ REP
SHOP
MIN RMrem Ell
Ern EQ

030 1044 OFF .

-`,40MCE
424 G OFFICE
526 OFF ST

031 AD OF- tR.-
026ING
028 COPT RM
160 COMPU.TBR
162 MACH. REC
264 DARK AM
400 SHOWER.
402 LOCKER
500 WORK RM
502 STORAGE
504 VAULT
506 CLOSET
540. CONTI RM
542 INTRVIEW
544 COONS RM
560 RECNIN
562 DUPLICAT
564 FILE RH
-566 MAIL RH
568 COMONS
580 WASHROOM
582 TOILET
940 SWITCHED

040 AC OFF
(Same as ADMN OFF)

041 AC OF SER

(Same as AD OP SR)



050_PHY.ED
ant

442_ &K2 ,PT
444 IN-OR -TRX
446-01
448 WINING RM
450' POOL

051 P E SERV

400 SjOER
442 Local
403 _D*S--Ig
4:48:-*Apan
4.42 tailit
456 FRST_AID.
502. STORAI_GE

060 LIBR OPP
(Salo as Ati OFF)
(
061 1. OFF.SR,
airTrAD OP SR)

062 LIBRA'S
620 STUDY RM
640 READ REP
642 # STUDY
644 CARREL
646 SACK

063 L SW. SR
4-34013701r ROOM

504 wig
648 BOOK CIR
650 ARCHIVE
652 OTHR LIB
680 COLLECTION

A26

*Coo -LAB_Sdia,
(1/TRoota types)

080 ADD
.1z !lam

402 1HEATER
604 STAGE

081 AUD SEAV
t60' 1403 BTH
404 Imf.04 RM
SOO WORK 101
502 $1J' AGE

560' RECEPTN

100 RES i01217
(gairi 1"7-113413 ,OFF)

101 R OW SR
( are arI--`15ITF SR)

102 RES LAB
(tame as .71fIT LAB)

103 R SP LAB
(Sane al SP LAB)

104 R LAB SR
ame(Mit. SR)

201 EXT OFF
Sans as ADM OPP)

202 X OF SR
(Tiris AO OP SR)
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203- EXT
020,
022:
026 -

0-28
160
162
180
202
260
262
264
266
268
270
302
306
322
324
400
402'
404
SOO
502
504
506
620
680
682
800
920
924
926
928
946

OPER
riLT:LAB
DRY tAB
DRAFTING
colf.r.
cotes=
MACH REC
SOUND PR
*MERV
PRO:i BIII
-PLM:view
DARK RM-

PHOTO ST
ECCST RC
ANNOIRCE
PREP RM
OVEN R/4
CONTROL
SAL LOCK
SHOWER

LOCKER
DRESS RM
NORIC R/4

STORAGE
VAULT
'CLOSET
STUDY RM

COLLECTN
MUSEUM

SHOP
MECH EQ
ELF,C EQ
COMPR RM
FAN RM

TELETYPE
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300 AUX.
0-30
262:
326'
4007-

407
404
440
444
446
448'
450
452
454
456
500
502
504
520
522
524
526
540
560
562
564
566
568
582
640
700
702
704
720
740
742
744
746
748
750
752
760
780
782
784
786
800
944

110TR
STUDIO
PM VIEW
REPRIG S
SER
IACKER
DREdS RM
GYM

INDR TRK
ATH ACT
TRAINING
POOL
MEL R14
COACH'
FRST AID
liORK RM
STORAGE
VAULT
17 OFFICE
C OFFICE
G OFFICE
OPP ST
COIF
REmerti
DUPLIC
FILE RM
MAIL RM
COMMONS

TOILET
READ -REF
TICKET
CHECK fat
SEATING
CASHIER
DINING
CAFE
SER LINE
SNACK 8
KITCHEN
PANTRY
DISH WASH

STU ORGZ
LOUNGE
WISE RM
REC RM
GUEST RM

TEL Bill
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I
400,. PH,YS PLT

/MREENNSE
310 -INSTR RM
328 ATER
-330 --Ati-Sigit-
-40Q- -MAI*
itp
S00 t+ MIRK RM
502 STORA(
504'4('r
506 CLOSET
522 -C OFFICE
540 CONE RM
542 INTRVIEW
560- RECEPTN
564 FILE -RM
566 AIL RM
568- COMMONS
580 WASHROOM
582 TOILET
800 SHOP
820 GARAGE
920 MECH EQ
OA ELEC EQ
926 COMPR RM
928 _FAN RM
930 BOILER

600 iffiSli
502 STORAGE

800 INACTIVE.

980 REMODEL
982 UNASSIGN
990.NONISAB

CUSTOD

402 Wan
850 :MirRL,
852 JANITOR
854 INCIN RM
856 TRASH

901' Cs UL
-900 STAIR
902 ELEVATOR
904 D WAITER
906 CORRIDOR
908 VESTIR

902 MECH
920 MECH EQ
922 ELEV EQ
924- ELEC EQ
926 CSR RM
938 PAN .RM-
930 BOILER
932 PIPE SP
942 TEL EQ

903 REST RM
960 RST IIM M
962 RST RM

904 CONSTR
990 NON-USAB

If
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The total conduct of the phyiical facilities inventory is
seriously impaired when building plans are unavailable. The doc-

uments serve two major purposes: firstly] they afford the survey
personnel opportunity to study the layouts of buildings in ad-
vance of their going into the buildings to measure the spaces,
and thus, make the task easier; secondly, they serve as base
records in the development of final updated floor plan dia-
gnmsaties which are an integral part of a perpetual space in-
ventory system.

During the pre-inventory period, plans should be assembled
for all buildings that are to be surveyed. For the purposes of
the inventory, the most up-to-date small scale drawings are de-
sirable. 'No sets of such drawings for each building provide an
excellent working situation. The surveyors can carry one set out
when they inventory the buildings and record on it room number
changes, remodeling changes, etc., while in the field. When the

building has been inventoried, the changes and notations can be
transcribed onto the second set in a more precise manner for use
by the coding personnel and by the draftsmen working up the tra-
cings for the final floor plan diagrammatics. The marked up

plans constitute an important record. Having the second set

guards against loss in addition to providing a more accurate
and legible record.

When small-scale plans are not available for a building,
construction drawings must be secured, If neither are to be had,

an on-site inspection of the building for the purpose of sketch-

ing up the floor layouts is strongly recommended. In addition

to regular building plans, remodeling drawings should be secured

for those buildings which have been altered, in order that infor-
mation on each building is as complete as possible. A file fol-

der should be set up for each building, properly identified by
code and building name, to contain the plans available for the
building. In the final stage of the inventory, the up-dated
tracings and copies of the floor plan diagrammatics for the
buildings may be filed in the respective folders. Bulky con-

struction drawings will need to be stored separately in some

file order,
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The worth of any, inventory system is measured on the basis

of its ability to ultimately provide in varied formats and in an

expeditious manner the ditailed and summary space information

needed by the institution. During the pie-inventory period the

institution's space information needs must be identified and

translated into the specific forms of the output data that the

system will be called upon to generate for space reporting and

projecting. When the desired outputs have been established, the

required input data can be identified and a room inventory form

structured for collecting these data. With both input and output

clearly defined, it remains for the space officer to set up the

formats of the desired reports and for e computer programmer to

write the programa needed to machine process the data and generate

the desired reports.

Room Information

The baiic unit of the physical facilities inventory is the

individual room. In order that the total building area of an in-

stitution can be properly classified and reported, it is essential

that the following elements be identified for each room.

Designation: Each room must be designated with a building

code, floor level and a unique room number. Rooms generally carry

numbers on or above the doors, but circulation and soma mechanical

areas, for example, have no such designation. The building plans

discussed in a foregoing section of this appendix, provide the means

for locating and designating each room or space that is to be

inventoried;

1i
IN

Capacity: It is necessary that the student station capacity

be reported for each room assigned to scheduled instruction.

Such information is pertinent to the room scheduling process and

PIis required for room utilization studies.

Assignment: A record of the assignment of rooms and areas

in a Fading is an integral part of the physical facilities in-

ventory. each room record must contain the code for the occupant

or unit which is responsible for the space. This code is selected

from the division-department code list.

11

11 Classification: Each room must be identified on the basis

of its use and classified.in accordance with the space classi-

11

fication system.
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Area Measurement: The area in square feet is to be derived
and recorded in some consistent manner for each of the rooms
which constitute the net area of a building. The actual pro-
cedure for measuring a room, as employed in the case study, is
described on pos. A-s9. The gross area is to be determined for
eh buiiang sad reported on the basis of the criteria presented
on page A-2.

Other Information: In addition to the essential room infor-
nation discusseriERT, the following items were considered to be
useful and were collected in the case study.

Capacities of rooms such as offices, reading rooms, con-
,

ference rooms, research laboratories, etc. ( 'hese data
were found useful for assessing the adequacy of existing
spaces and for internal planning.)

2. Dimensions of rooms consisting of one or two rectangles.
(These allowed for compater computation of areas which
is highly desirable. and served as an aid in constructing
floor plan diagrammatic tracings.)

3. Designation, assignment and classification of each of
the rooms comprising a suite; recording of the total
area and station capacity of each suite by the room
number identifying the suite; and use of an alphabetic
suite identification symbol to identify the rooms tom-
prising. each specific suite within a building. (It was
felt that such treatment of suites would result in a
more accurate inventory record and room utilization
stray.)

4. Percentage proration of rooms having two or more
assignments, two or more functional uses or a combina-
tion of the foregoing; and a unique identification of
each prorated portion. (These items were considered
necessary for a more precise inventory of the institu-
tion's space.)

Rooso Data Sheet

A room inventory coding forte Est be developed for system-
atically collecting space information. It should call for tiro
specific input items .and information that are to be collected
for each room. Page A342 illustrates the room inventory form
developed and used in conducting the physical facilities inventory
in the, case study. In view, of the vast number of rooms and spaces
that had to be physically measured, it was deemed most de-
sirable to use a form which was an individual room
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record, It was judged that such a form would provide maximum
flexibility for arranging the rooms in romanimber and floor
level sequence prior to keypunching the data on cards. An
added advantage was the fact that dimensions and shapes of non-
rectangular spaces could be recorded on the backs of the respec-
tive forms and the areas computed by the surveyors upon their
return to the inventory headquarters. However, aore conventional
coding forms are employe -; by many institutions.

Instructliolf2Lemleatiugmllpoia Invent:trot...Ma Sheet

Experience has shown that if inventory personnel are to do
their work in an expedient and consistent manners guide-lines for
conducting the inventory must be set down in writing during the
pre-inventory period. Specific instructions with respect to
measuring spaces, computing non-rectangular areas, filling in
the several fields of the room inventory data sheet, etc., must
be available in duplicated form for'distii_kutiou. and reView at
the time of personnel orientation and for reference purposes in
the field. Instructions for conducting the inventory and com-
pleting the roortInventory data sheet, as del eloped in the case
study, are presented below.

Updating Code (Box 1): The updating code must be recorded
on every inventory data sheet, as it is the key instruction for
processing the data. The code is to be used as follows:

1, Delete to be used when it is desired to erase all
data on the tape for a given record or records. A one
in box 1 and the serial number will delete all data re-
corded for the particular room or Cation of a room
related to the serial number shown., e entire room
record, including all prorated portions, can b e d eleted
by recording a one in box 1, the building code, the
floor level and the number of the room to be deleted.
An entire floor, including all room records, may be
deleted by recording a one in box 1, the building code,
and the level of the floor to be deleted. An entire
building can be deleted by recording a one in box 1 and
the code of the building to be deleted. For any of the
above types of, deletions'only the specified information
is to be entered on the room inventory data sheet..
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2. Change -- to be used when it is necessary to change any
or all of the data on the tape for a given room or por-
tion of a room., A two in box 1, the serial number, and
the corrected data will effect the change(s) on the room
inventory file for the room or portion of a room which
relates to the serial number shown.

If it is necessary to change any data other than build-
ing code, floor level, or room number for an entire room
(including all prorated portions of that room), then a
two in box 1, the building code, floor level, room num -
ber and corrected data will effect the change(s). In

either case, only those data which are to be changed
should be entered on the data sheet.

3. Addition - to be used when a new room or prorated por-
tion of a room is to be added to the inventory file. If
a room is to be added to the file, a three in box 1 and
all of the data for the room except serial number must
be entered on the form. If a new prorated portion of
a room is to be added, then a three in box 1 and all
of the data for the roommmtserial number, dimen-
sions or actual area must-b4 entered on the data sheet.

Silalthintili.,02COS 2. 3 4 S and 6 This number will be
seriallydiSigomputer w en a ± rooms and portions of
rooms have been sorted by card number, within floor level, within
building code. The number will then serve as the control field
when deleting or changing existing records but will not be used
when adding new records. Inasmuch as it is assigned by computer,
it is not used during the initial inventory. The serial number
will be numeric and right justified without leading zeros.

itilLILIEEt_nLc24(1_1ga(21_1AAA_9_4114L119: Consult the
buildik-iiiide-filliiikaldignan Record the
building name (or abbreviation of name) on the line indicated,
and the building code in the appropriate \cotes. The building
code should be right justified without leading zeros.

Floor Level Boxes 11 12 and 13): Each floor level should
be designate y a unique numbers 644, first floor -- 01, second
floor 9,- 02, first basement -- 810 etc. Mezzanines require an
additional "M" designation; e.g., the mezzanine level between the
first and second floors shOuld be designated 01M, whereas such a
level occurring between the first and second basement floors
should be designated MM. In the event of a mezzanine level
occurring between the first floor tad the first basement, a des-
ignation B*M should be used. The floor level designation nest
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be entered in boxes 11, 12 and 13 with a numeric or "8" in box II.
Box13 ShOuldrcontain "M" when designating a mezianine level
but must remain blank when recording other floor levels. CSee
Figure 1 on page A-36.)

Room Numr.beB es141.516/7 18 and_12): The number
occurring= or a t e oor o the roan shout be used to des-
ignate the room in the inventory whenever possible. Him number
exists, or if duplicate room numbers occur, then a proper room
number must be assigned according to the following rules:

1. Generally a room is a space separated from other spaces
by at least 6'6" partitions or floor-to-ceiling walls.

2. Each room (including circulation spaces) must have a
unique number.

The zoom number should indicate the floor level if
possible,

46 Rooms on a mezzanine level should have a leading "M"
designation.

S. Rooms below grade Jhould have a "8" designation.

A room or rooms off of a room should have a single let-
ter suffix beginning with the letter "A".

7. The numbers 100, 200, 300, etc., on each floor level
should be reserved for circulatory spaces. A suffix
"code" such as the one shown below may be used to give
each space a unique designation.

A through G -- stairways
H through I -- elevators
3 through Z -- corridors and vestibules

The letter 0 should be used only when necessary, due to
the fact that it may be confused with the number zero.
If more circulatory spaces occur than there are -suffixes
to accommodate them, then the thousands series may be
instituted to follow On the hundreds.
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Examples of the coding system for two typical room numbering
schemes and their corresponding floor levels are shown in Figure
1,

Floor
Level

100's Series
R.om Numbers

A

1000's Series
Room Numbers

Figure 1: Examples of the coding of two typical room numbering
schemes and their corresponding floor levels.

Inasmuch as it is impractical to illustrate the manner in
which all room numbering schemes may be coded, the general
specifications shown below must be followed when filling in
the boxes for the room number designation:

Box 14
Box 15
Box 16

40 se

41010

Alphabetic
Alpha-numeric
Alpha-numeric

Box 17
Box 18
Box 19

4.

WO GO

OP Oh

Numeric
Numeric
Alphabetic

(The above system is incorporated in all of the computer
programs which have been written for the purpose of machine
processing the inventory data.)

Card Number..0120.21: The card number is used in conjunc-
tion MEWbuilding code, flcor level and room number to give
each prorated portion of a room a unique identification; thus
assuring that the prorated portions will remain in the correct
order during a computer sort.

Initially the coder should assign a zero card number to
every room since no rooms are to be prorated at this stage. Dur-
ing the departmental update, however, card numbers are to be
assigned ;pequentially to each prorated portion of a room,
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Percent of Proration Boxes 21 22 and 23 Percent of pro-

ration will apply in the ollowing cases: (a when a room is
shared by and assigned to two or more departments; (b) when a
room serves two or more functional uses (i.e., two or more
categories and/or room types); and (c) when some combination of
the foregoing occurs. During the initial coding of assignment
and functional use for each rooms no proration is made and the
figure 100 is entered in boxes 21, 22 and 23. (If past records
reflect splits in assignment or functional use, the assignment
and functional use having the greater prorated area should be
shown on the data sheet.) When the-initial print out of the
space inventory is updated by the-departments, the proper pro-
rations should be secured with regard to assignment and/or
functional use. In this way the prorations will become a part
of the inventory record. The prorations are to be coded in such
a way that each portion of a room is identified as to its respec-
tive number of stations, assignment, specific category and room
type, and percentage of proration. The computer applies this
percentage and the total area of the room to calculate prorated
areas. The percent of proration entered in boxes 21, 22 and 23

should be right justified without leading zeros. The sum of the

prorations of a room must always equal 100 percent.

Numlm.c,2ons2:12615a: The number of
statidnsshosilifflectthecapreacity ofthe room. Every station

figure must represent the number of persons -- students or staff,
according to the type of room --,that are being accommodated in
the room at one time. (The above also applies to a portion of

a prorated room.)

For the purpose of a room utilization study it is necessary
to obtain station counts for all classrooms and instructional
laboratories. Additionally, an institution may record station
counts for offices, research labs and other types of facilities
if the data can be put to use. The inventory teams may count
and record number of stations for rooms in buildings which are

physically measured. Station counts can be further derived and
checked at the time of the departmental updating of the space
inventory. Previous records of room capacities may also be used
as a check in establishing number of stations for specific rooms.

The figure representing number of stations which is entered
in boxes 24, 25 and 26 should be right justified without leading
zeros.
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Department Names Division-Department CodLigas!2191121];
29.2123±pjenysicallasuringaroom

the inventory team should write in the abbreviated department
name on the line provided on the data sheet if the assignment of

the room can be ascertained. The filling in of the division -
departnent codes should be reserved for the coder who will work
from a code list set up by the inventory coordinator. The divi-

sion node (boxes 27 and 28) designates the school, college or
administrative unit which contains a given department and must
be unique within the institution. The department code (boxes 29,

30, 31 and 32) designates a specific department within a division
and nust be unique within that division. In the coding process
both the division and department cedes should be right justified
with leading zeros.

Room e Cate and Room e Codes Boxes 33 34 and
t is very helpful to have the

inventory team write on the line provided a brief description
of the apparent room type at the time the physical measurements
are taken. Study and interpretation of the Space Classification
System will insure a more accurate recording of room type by the
surveyors.

It is the responsibility of the coder (being familiar with
the category definitions) to enter the proper category code in
boxes 33, 34 and 3S. in addition, he will enter in boxes 360
37 and 38 the code for the room type which most closely reflects
the usage of the space. Both the category and room type codes
should be right justified with leading zeros,

elc......LtificaSuitenil...111mtio/c39: The suite identification is
used to designate each of the rooms which comprise a particular
suite by means of an alpha-numeric. A suite is defined as two
or more rooms which are used as a single unit to accommodate a
single functional use. The suite identification is intended
primarily to provide a better record of instructional facilities
for which utilization figures need to be derived.

Initially, the area and station figures should be recorded
for a room whether or not it is part of a suite. The coder may
at this time identify those instructional rooms that are known to
comprise suites by use of suite designation letters. During the
departmental update all instructional suites should be identified
and the room number which is used to designate the suite in the
timetable should carry the total area (in boxes marked "actual
area") and total stations for the suite. For the other room or
rooms comprising the suites asterisks are to be inserted for
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weber of stations and for actual area, with the nether of aster-
isks identifying the magnitude of the capacity end area figures,
The actual dimensions for each room can still be maintained on
the tape if they are recorded on the forme

Rectangular Space: A room will be considered rectangular
if its site is sue t t the area is made up of one or two rec-
tangles. A room that is shaped in such a way that it requires
three or more rectangles or a shape ether than a rectangle to
define its area will be considered non-rectangular. If a room
is rectangular the area. will be calculated by the computer from
the primary and seeendary dimensions and no actual area figure
is to be recoreeed on the data sheet. All dimensions should be
taken from ,taner wall to inner wall.

70 Primary Dimensions .- If the shape of the room is such
that one rectangle defines the area of the room, then
it is necessary to measure only the primary dimensions,
D
1

end 13
2*

a. D
I (Boxes 40, 41 and 42; and 43)-- the dimension

papellel to a line from the door through which one
enters to the opposite wall. Record the amber of
feet in boxes 40, 41 and 42. This number should be
right justified without leading zeros, Record the
nearest quarter foot in inches (0", 3", 6" or 9")
in box 43e

b. D2 (Boxes 44, 45 and 46; and 47) -- the dimension
perpendicular to Dl. The number of feet should be
right justified without leading zeros and recorded
in boxes 44, 45 and 46. The nearest quarter foot
in inches should be recorded in box 47.

22 Secondary Dimensions -- If the shape of a room is such
that two rectangles are needed to define the area, then
both the primary and secondary dimensions mast be re-
corded. The primary dimensions should eeflect the lar-
ger area while the secondary dimensions reflect the
smaller. (It should be noted that when a room can be
divided into two rectangles, it may be done in two ways.
In the interest of consistency, it is recommended that
the room be divided in such a nanner that the area de-
fined by D1 and D2 be as large as possible.)
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no D' (Boxes 48, 49 and SO; and Si)'- the dimension of
dick cleans rectangle which is parallel to . Re-
cord the vm*Ilbsr of feet in boxes 48, 49 and SO.
This number should be rIght juctified without
leading zermu Rocord the nearest quarter foot in
inches (0", 3", 6", or 9") in box Sl.

b, Ddit (Boxes S2, S3 ald 54; and SS) -- the dimension
of2the rectangle which is perpendicular to
0
1'

The number of feet should be right justified
wlthout leading zeros and recorded in boxes S2, S3
and 54. The nearest quarter foot in inches should
be recorded in box SS,

N Rectan lar S Ityd: A non- rectangular space is one
whose s ap. is such it requires three or more rectangles or
a shape other than a rectangle to define its area. The dimen-
sions recorded should be taken facom inner wall to inner wall and
must define the total area of tha room.

1. Actual Area (Boxes FAt V, S8, S9, 60 and 61) -- The
dimensions which defiaw 4.,a total area of a non-rect-
tangular space should De written on the back of the
data sheet on which the room ntsber is recorded. It
may also be helpful to sketch tbo spaces on the back
of the data sheet.

The coders should calculate the actual areas of
non-rectangular spaces Sy means of desk calculators
and enter these figurei to boxes S6, 57, 58, 59,60
and 61. The area figure should be right justified
without leading zeros. All actual area computations
should be checked by the team supervisor or inventory
coordinator prior to keypunching the data.

hermsw Personnel

The overall task of developing and conducting a perpetual
inventory system at a large institution is a major undertaking
requiring avast amount of organized effort. The success of the
undertaking depends in large measure on the experience and, more
often, dedication of the persons assigned to the task. This sec-
tion describes the organization and personnel required to accom-
plish such a task and rale= the experience of the case studyu
The organizational chart on page A-41 assumes the existence of
a space office and the staffing of the space inventory operation
under the director of that office. Of the inventory personnel
identified in the organizational chart, the director of the space
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office. theAuventery coordinator and the secrete el help ray
be viewed as: pesexenent staff people. The team supervisor and
tize surveyors comprising the- invento teams may be tervorary
waiters, The- computer vrogrammerr, professional draftsman l codes
and-keypunch operators may be permanent- staff members- in the
space office or they may be drawn upon from other campus oper-
ations, For institutions col:parable in site to the University
of Wisconsin, 'Madison Campus, the inventory personnel rem -minded
are shown below.

inventory Coordinator: Preferably a full time staff person
at the lnatitution e'ssithMas a knowledge of the physical facilities
and their usage. This individual Is needed to perform the fol-
lowing functions:

1. Colville the building code list.
2. Compile the division-department code list.
3. Develop a space classification system.
4. Sot up a building plan file.
So,. Devise a system for designating rooms and floor levels.
6. Design a room inventory form.
7. Write up instructions for conducting the inventory.
8. Determine the order in which the buildings aro to be

inventoried.
9. Prepare a letter to deans, directors and department

heads explaining the purpose of the inventory.
10. Conduct orientation sessions with student surveyors and

other inventory personnel.
11. Notify departments and/or custodians as to the approxi-

btte time that inventory teems will be in to measure
their spaces. Arrange for access into all rooms and
spaces but keep survey personnel out of haeudous areas.

12. Secure and provide the surveyors with the most up-to-
date plans for the buildings to be imientoriedo

13. Make a final check of the inventory data for each build-
ing to assure cosetleteness, proper room and floor desig-
nation, and cotiveetness of coding.

14. Perform the functions of the team supervisor until he
is appointed.

15. Meet with inventory personnel daily to resolve ques-
tions which arise relative to the inventory procedure,

16. Comilla:Me and generally supervise the total inventory
effort and assist with measuring, ceding, etc., to
keep the inventory on schedule.

a
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Team Swat visor: If three or nore survey teams are working
in thiarirrer,"rGaiTsupervisor may be appointed to assist the
inventory coordinator in expediting the inventory. From the ex-

perience of the case study, it is recommended that such a person
be selected from the surveyor group after two or three weeks of
inventorying. The selection shereld be made on the basis of re-.
sponsibility, comprehension of the total inventory process, and
ability to manage people. This individual would perform the
following functions:

1. Provide detailed supervision for the teams.

2.. Schedule teams to buildings.
3. Compute all non-rectangular areas.
4. Check inventory data by building for completeness and

correctness,
S, Check the room numbering scheme of each building for

compatibility with the room numbering system set up
for the inventory.

6. Punch and bind room inventory data sheets,
7. Substitute for absent team ms-ribeirse

Three-man Invent° Teams:. In conducting the physical feel-
litiernirentory in t e case study, it was found that three-man
teams were very efficient for physically measuring space. The

number off teams required to inventory an institution's space is
contingent upon the volume of work that needs to be done and the
time period allotted for accomplishing the task. Experience
sowed that one team, working during the institution's regular
eight hour day, could inventory 20,000 net square feet of space
per day on the average. Student surveyors were employed in the
case study. It proved valuable from the beginning to designate
one member of each three -man team as team captain. This indivi-
dual coordinated the team effort and answered directly to the
team supervisor and inventory coordinator for the actions of the
team.

In the case study the time schedule allowed for the inven-
torying of the physical facilities during the summer period.
Tnis may be the more opportune time to conduct an extensive in-
ventory since approximately sixty working days can be scheduled
over such a period, fulltime student help is likely to be more
plentifuluand facilities may be less heavily used. In staffing
up the teams, upper class students (preferably Engineering ma-
jors) may besought. Experience proved, however, that students
from other disciplines make excellent surveyors. In general, the
employment of student help is recommended.
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3ach three-man team would perform the following functions:

1. Physically measure. each space in the buildings assigned
to the team.

2. Correct the building plans to reflect any changes in
floor la_ y-out.

3. Develop sketches for buildings for which no plans are
available, showing floor layouts and room numbers.

4. Assign numbers to rooms which do not carry numbers on
or above the doors as well as to non-assignable spaces
such as circulation areas. Make room number changes
when existing numbers conflict with the room numbering
system set up for the inventory. Record room numbers -

on building planS.
5. Record the required room information on the room inven-

tory data sheet.

gommtsrpumns: In view of the growing need for space
information, a computerized inventory system should be employed
by any institution having electronic data processing facilities
available. Programming services may be secured by arrangement
from a computer operation on the campus or a computer programmer
may be brought onto the staff of the space office. The latter
is more desirable. A fulltime programmer was required in the
case study. Such a person is needed to perform the following
functions:

1. Review space management procedures as they are being
developed to identify those appropriate for computer-
ization.

2. Review data collection forms and the structure of input
information to insure that they are amenable to computer
processing.

3. Write and test the necessary computer programs.

Draftsmen: The services of draftsmen will be required for
developing floor plan diagrammatic tracings for all buildings in
the inventory. The availability and condition of small -scale
plans as well as the overall quantity of tracings which must be
generated will determine the manpower required to accomplish the
task. Part-time student help may be employed if brought under
the direct supervision of a professional draftsman experienced
in architectural drawing.

Coders: Based upon the experience of the inventory, one co-
der is needed for each three-man team, Individuals familiar with
the building spaces and their assignment are most desirable.
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In the interest of consistency and accuracy, a minimum number of
persons should be involved in the coding of assignment and func-
tional use of roomt. Inventory coders are required to perform
the following functions:

1. Enter the updating code, assignment and functional use
for, each room; also the number of stations and serial
number when necessary.

2, Check the computations of all non-rectangular areas.
3. Check room inventory data sheets against building plans

to assure that a data sheet exists for each room.
4. Substitute for absent members of the inventory teams.

punch Operators: Keypunching and verifying services may
be secured-by arrangement from a computer operation on the cam-
pus. Some space management operations may be able to justify
having such personnel on their respective.staffs. In either
case, these individuals would be responsible for keypunching and
verifying the data

Secretarial Assistant: A fulltime secretary is needed to
perform the office tasks generated by the inventory if it is con-
ducted in a concerted manner.

Conducting the Physical Facilities Inventory

When the pre-inventory tasks have been completed and the
required personnel are engaged, the actual inventorying can be
undertaken. Effective organization and coordination of the to-
tal process is to be emphasized from the beginning. Inventory
personnel must be trained and deployed in such a manner as to
minimize the need for re-doing any portions of the inventory.

Data Collection

In the case study, the actual measuring of all building
spaces on a room-by-room basis was determined to be the best
procedure for securing the necessary input data. Scaling of
construction drawings was not feasible, generally, due to the
out-dated condition of plans and the inexperience of the student
surveyors in reading construction documents.

It is recommended that the inventory system provide for ma-
-chine computation of room areas whenever practical. In the case
study, only the areas of rooms comprised of three or more rec-
tangles and those having non-rectangular shapes were computed
manually.

A.
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An orientation period for survey personnel should be set up
for the following purposes: (a) to explain the overall process
and objectives of the physical facilities inventory; (b) to re-
view the instructions for measuring spaces and collecting the
relevant data; (c) to interpret the rules-of-thumb to be applied
in inventorying the institution's spaces; (d) to prescribe the
conduct expected of surveyors when measuring spaces in buildings;
and (e) to conduct a. trial inventory of one building on the
campus.

The trial inventorying of a building simultaneously by all
teams is considered to be a very important part of the orienta-
tion process. The building should be relatively simple yet ought
to contain spaces which accommodate a variety of uses and which
are assigned to a number of departments. When the teams have
completed inventorying the trial building, they can be assembled
in a meeting for the purpose of reviewing and comparing the re-
sults of the team efforts. Differences can be studied and re-
solved. In general, it is felt that a two or three day period
of orientation can do much to insure that the total inventory
will be conducted in a more consistent and proper manner.

A letter explaining the purposes of the inventory and re-
questing cooperation with the survey personnel should be sent to
al/ deans, directors and department chairmen and additional cop-
ies should be carried by the surveyors, (It is strongly recom-

mended that this letter be signed and sent out by the adminis-
trative head of the institution.) A system for scheduling teams
into buildings must be implemented and telephone arrangements
made with administrative units a day or two before teams are to
go in to measure their spaces. At the time of such contact;
arrangements can be made for securing keys to spaces or for a
person to unlock the spaces. Inventory personnel should be
apprised at this time of areas which are hazardous and those
which need to be surveyed with greater care because of the .

equipment contained therein, on-going experimentation, etc.

As the surveyors move through the buildings they must remain
cognizant of the fact that they are guests of the building occu-
pants and that courteous behavior is to be demonstrated at all
times. If a team should enter a room, for example, in which a
class or conference is in session, the intrusion should be excu-
sed and the space inventoried later when unoccupied.
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As alluded to before, a three-man survey team -- with one

member designated team captain -- was found to be an efficient

unit. Such a team structure provides that two men can manipulate

the tape and take dimensions while the third man unlocks and

locks doors, records the data, and -- when necessary -- makes

floor layout and room number changes on the existing building
plarsor sketches floor layouts with room numbers for buildings

having no plans. Mull buildings are somewhat the exception.
Experience demonstrated that they can be scheduled in groups and

efficiently inventoried by two-man teams.) After two or three

weeks of work in the field, a surveyor exhibiting the desired
aptitudes may be appointed to the position of team supervisor
and given the responsibility of much of the detailed supervision
and work heretofore performed by the inventory coordinator° The

coordinator will need to give increasing time and attention to
the coding and processing of the inventory data and the eventual

production of the required inventory reports.

The physical facilities inventory should start with the sim-

pler buildings -- such as classroom-office buildings -- and pro-

gress to the more complicated such as research buildings. When

building plans are available, they should be studied by the sur-

veyors in advance of their going into the buildings to inventory

the spaces.

It was found that less supervision was needed when the teams

were required to report each morning at the inventory headquar-

ters to pick up equipment and supplies and receive their work

assignments for the day and to report back at the close of the

day with the results of the days work. The return of the sur-

veyors one-half hour early for the purpose of clarifying ques-

tions and checking over and sequencing the data sheets proved

to be a useful practice.

The room inventory form developed for the case study was re-

ferred to earlier as were the instructions for completing this

form. Both should be studied carefully by the inventory per-
sonnel to insure that the required input data for each room will

be properly derived ond recorded.

sesiasaup Suggestedand Sugations

in dimensioning large complex spaces, it is suggested that

chalk marks be made on tNa floor to provide a visible record of

the areas measured.
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Generally, measurements should be taken at chest height when

using a 16 foot tape or when spanning a distanceup to 30 feet
with a SO foot tape. Special care must be exercised to insure

that the tapes are pulled tight. Measurements exceeding 30 feet

should be made at floor level and the baseboards taken into

account.

Ail spaces that have a minimum ceiling height of 6'6" should

be measured. Exceptions, however, are transformer rooms, parti-

cle accelerator rooms, disease labs containing on-going experi-

mentation involving contagious 'lements, and other such hazardous

areas. Spaces in which experiments are in progress -- which re-

quire a controlled environment or which may be disturbed by the

surveyors -- should be measured only under the supervision of a

representative of the department. In lieu of measuring spaces

such as those enumerated above, the dimensions may be secured by

scaling up-to-date construction drawings.

The area recorded for a stairway or elevator on a particular

floor level should reflect the two-dimensional projection of the

space at that level. In older buildings, where stairwells may

not exist, this projection into two dimensions may present a

problem. In general, any area under a stairway which has a

height less than 6'6" should be included in the area of the

stairway for that level. Stair landings on a particular floor

level should also be included in the area of the stairway. The

arbitrary dividing line between a stair landing and a corridor

must be established by the survey team and shown on the floor

plan diagrammatic by means of a broken line.

Generally, a corridor should be divided into sections when

right angles occur and a unique number should be assigned to each

section. Since the divisions are arbitrary, the division lines

must be marked on the floor plan diagrammatics by the surveyors.

When safety codes require that a lane or "phantom corridor" be

kept open in a large open area for the purpose of ready egress,

such a corridor should be indicated on the floor plan diagram-

matic by means of broken lines and its area prorated out of the

total area of the room.

The areas of closets which were contiguous to specific rooms

were included in the total room area figures. Initially in the

case study, such spaces were shown independently LS contiguous

areas as well as being included in the respective room area

totals. It was found, however, that the square footage in con-

tiguous space was not great enough to warrant reporting it unto

itself.
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Partitioned spaces should be designated with a unique number
only if the fixed partitions are 6'6" or more in height. Fixed
partitions less than 6'6" in height and movable partitions should
be disregarded inasmuch as the roc area can be prorated on the
basis of multiple room uses which may be accommodated in the
room.

To assist the coders in determining the assignment and func-
tional use of a room, the surveyors should note on the data sheet
the department occupying or maintaining the space and the appar-
ent room types

As stated previously, the room numbers recorded on the room
inventory data sheets should agree with the room numbers shown
for the respective spaces on the floor plan diagrammatics and,
if at all possible, these should comply with the number:* on
or over the doors of rooms.

The Initialjkom Inventory File

As the building space is inventoried the room inventory data
sheets must be checked for completeness, arranged and bound for
keypunching on cards. Three-ring binders are suggested for ':he
latter purpose,, As the card records are read onto tape, computer
audits of the data should be performed and cards containing de-
tected errors rejected. A listing of these computer audits is
found on page A -69. The resulting room inventory file tape is
used to print out the preliminary space inventory report by
building which should be visually scanned for additional errors;
e.g., rooms missing from both the inventory report and the error
diagnostic sheet, and. inconsistencies betwen floor level des-
ignation and room number. The procedures used in correcting the
inventory record at this time are the same as those applied in
the maintenance of the inventory file, as described later in
this section. The updated room inventory file can now be used
to generate a revised report by building which may require fur-
ther clean-up.

If the inventory is extensive, as was the situation in the
case study, this task may be accomplished in two or more phases
in order that the inventory workers can effect the clean-up of
the data printed out for the first segment of the inventory while
the measuring and coding of the remaining spaces is simultane-
ously brought along to the print out stage. When the several
phases of the inventory have undergone clean-up, the respective
files can be merged and used to generate a single revised report
containing all of the inventory data. The space inventory by
building is the report most basic to the initial inventory pro-
cess as well as to the maintenance of the room inventory file.
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The Floor Plan Diagrammatics File

Floor plan diagrammatics for all buildings in the inventory
need to be developed on tracing paper in single line form, Mow-
ing the floor layout, room numbers and such other information as
the institution may consider pertinent to its inventory. (See
illustration on page A -Si.) The tracings must be kept up-to-date
so that sets of floor plan diagrammatics by building can be gen-
erated for the total inventory when required.

It was necessary to employ the most expedient procedures in
developing a file of diagrammatic tracings for the case study
because of the great volume of tracings which had to be genera-
ted in a relatively short period of time. An institution having
no time restrictions or having a smaller volume of drawings to
turn out might employ the conventional and direct procedure of
drafting up the diagrammatics to a desired scale from the con-
struction drawings. The use of micro-film equipment should be
explored, particularly by large institutions. With such equip-
ment large construction drawings can be placed on micro-film and
printed in a size suitable for direct tracing of floor plan dia-
grammatics. A check of state agencies responsible for public
buildings may tura up a micro-film file of the institution's
buildings. Such a file, contained in the Bureau of Engineering
for Wisconsin, was made available to this projee-, and was used
to a significant extent in the development of floor plan diagram-
matic tracings for University of Wisconsin buildings. The floor
plan diagrammatics file must be started early in the inventory
process in view of the time required to generate the file. When
the inventorying of the institution's space has been completed,
a tracing for each floor in the inventory must be on hand so that
a proper quantity of each of the-floor plan diagrammatics can be
produced. The diagrammatics are essential to the updating of the
inventory with departments as discussed in the following section.

The raster Room Inventory File

The initial space inventory report by department and the
floor plan diagrammatics must be reviewed by the departments
for errors. At this time prorations of rooms should also be
made and recorded on the print outs. The procedural steps for
conducting the departmental review are discussed later in this
appendix under the heading "Institutional Update."
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It is recommended that each department appoint a represen-
tative who will be responsible in all matters relating to de-
partmental space. The space office should conduct orientation
meetings involving the departmental space representatives for
the purpose of acquainting them with their responsibilities.

As a result of the departmental review, corrections and/or
changes should also be made on the floor plan diagrammatic
tracings. When updated reports have been run and the corrected
floor plan diagrammatics produced, both the print out record of
the department's space and the appropriate floor plan diagram-
matics should be sent to each department as its record of assign-
ed space.

The Space Inventory Reports

When all departments have returned their respective copies
of the updated space inventory print out, and corrections and
changes have been coded and keypunched, the card data are audited
in a card to tape operation. Errors detected by the computer
audits or by visual scanning must be correctd. (A final update
ing of the roam inventory file may be necessitated by the TOM
utilization survey.) At this point final space inventory reports
may be run. The several reports generated in the case study are
enumerated below and a sample page of each report is shown.

1. Space Inventory
2. Space Inventory
3. Space Inventory
4. Space Inventory

(eummary).
5. Space Inventory

(summary) .

Report by Building.
Report by Department.
Report by Category (detailed).
Report by Category within Building

Report by Category within Department

Three of the column headings appearing on the space inven-
tory reports by building and by department may require further
explanation. Prorated areas necessitate the use of both a MAF
code and a card number. The AF code identifies the types of
prorations which are: 1 -- multiple functional use; 2 -- multip-
le assignment; and 3 -- a combination of the foregoing. A
card number is assigned to each portion of a prorated room.
These numbers run sequentially from zero through nine for a
particular room. The serial number is used as a unique control
field for each roomer portion of a room. It is assigned by the
computer and will, therefore, change each time the file is
updated.
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The Data21.2assiazyISstem

Appendix E contains a generalized flow chart representation
of the data processing systems developed for the methodology.
The system which supported the physical facilities inventory
in the case study is shown as one section of this chart. A

brief description of each integral part is Included. Although

the systems were implemented by specific available hardware,
all computer programs were written in COBOL to provide maximum
future compatibility. The computer programs written for the

methodology are supplemental to this report.

File Maintenance Procedure

A perpetual space inventory requires that the master room
inventory file reflect as nearly as possible the actual space
situation at any point in time. The supplemental update allows

the space office to keep the file current with regard to major
changes while involving a minimum number of persons from the
outside. However, some changes may not come to the attention

of the space office through the supplemental update. Therefore,

an institution-wide update is required periodically at which

time departmental space representatives are asked to assist in

correcting the space inventory. Since institutions are generally

concerned with the reporting of their physical facilities and
zoom utilization on an annual basis, such an institutional update

may be conducted over the early months of the fall. By applying

the techniques identified above, it is expected that a space
office can maintain the master room inventory file in a reason-
ably current form.

Supplemental

Additions of space reflecting new construction, acquisitions
and new leases; deletions of space reflecting razings and can-
celled leases; and changes in the space reflecting remodelings,
major reassignments of space and the correction of errors are
effected by means of the supplemental update. The procedures

for maintaining the master room inventory file by this method
are shown in the form of a network on page A-59 to which either

PERT or CPM techniques may be applied. It is assumed that the file

maintenance would begin immediately after the institutional
update has been completed. The seven branches of the network

are discussed in the following pages.
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New Construction: The space office should be provided a
listErof-all4ppravledlyuilding projects with the approximate

net-assignable, net and grosssfigUres set forth far :tech project.

The anticipated dates of completion of these projects rust be

shown, as well, The usual confusion betWeen the architect's

room nuntars and the institution's room'numbe can be eliminated

by requiring the architect to designate the rooms with the inE.J

stitution's numbers on the construction drawings. Thus, the.

_wile° office-can perform a scaling of the construction documents

using the assigned room numbers which will. remain-virtually un-

changed after occupancy.

When construction drawings are in hand for anew building,

space office personnel can perform a take-off to determine the

areas of all rooms and spaces and the gross area of the building.

At this time room dimensions and actgal area figures for non-rec-

tangular spaces. as well as available preliminary assignment and

room us information may be recorded on room inventory data

sheets. Preliminary floor plan diagrammatic tracings should be

developed for the building for reproduction and dissemination if

they are not provided by the architect. The code and name of the

new building must be secured from the campus agency which desig-

nates new buildings for the institution's accounting code manual.

When the room inventory data sheets have been completed for

all spaces in approved buildings the data may be keypunched on

cards and read onto tape for the purpose of generating supple-

mntal reports of the anticipated space by building, department,

and space category, If their volume is not great, the data may

be processed manually from the room inventory data sheets in the

desired formats. In either event; the data ar6 to be maintained

as a separate record and are not to be added to the master room

inventory file at this stage,

As the building construction_ progresses, change orders af-

Seating the physical layout of the building should be filed with

the space office so that changes can be effected on the floor

plan diagrammatics and in the preliminary inventory of the build-

ing spaces. Additionally, as roam assignments are finalized and

room uses fixed, the file should be updated accordingly.

As buildings are completed, inventory workers should make

on-site inspections to assure that the floor plan diagrammatics

and preliminary data are correct. It is suggested that the

architect be required to furnish small-scale as-built drawings

for each new building. If such drawings are not forthcoming

from the architect, then some agency on the campus must be made

responsible for developing building sets of floor plan diagram-

=tics
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Ac asitions: when buildings are acquired by the institu-
tion e spAceZffice shauId receive notification through some
formal statement. An on-site inspection may be required to es.

tablish wther or not the space is usable and can be atsighed
to institutional functions. If it is judged to be non-usable .

it:should be scheduled for razing and no further action need be
taken by the space office. If, at the tims of the on-site in-
spection, the space is judged to be usable, its general cenditIon
should be assessed and noted, sketches of the floor layouts
uadet and the approximate square footage determined. If the

space is to be assigned in its acquired condition, then the

space office should davelop the required floor plan diagrt _m= tics

for the building, establish the room numbering schemO4 measure
'the rooms, and identify the assignment and functional use of
each room. A room inventory data sheet needs to be completed
for each space and the data keypunched on cardg and stot-ed in

the supplemental update file.

New Leases: If existing facilities are insufficient to fill

the re` isgirtrsiests for space, it may be necessary for an institution

to lease space. When a lease has been approved .the rooms must
be physically inventoried according to the procedures outlined
above for acquisitions.

fvlagiv When a building is scheduled and approved for
razing the space office should receive formal notice of the es-
timated date of the razing. At the time the razing is actually
underway, the rooms involved should be coded on updating forms
as deletions and the data keypunched an cards and stored in the

supplemental update file. At this time the floor plan diagram-..
matics for the building should be placed in an inactive file.

Cancelled Leases: If leases are handled within the space
office, then the person responsible for-them must notify the
inventory personnel when a cancellation occurs. At such time
these rooms are also to be coded on updatitig forms as deletions
and the data keypunched on cards and stored in the supplemental
update file. Floor plan diagram tics for the buildings in ques-
tion should be placed in the inactive file.

Remodeling?) When a remodeling has been approved, the space
office should receive a copy of the remodeling plans for the pur-
pose of reviewing the renumbering scheme. The rooms involved
must be scaled and the respective floor plan diagrammatic tra-
cings revised. An on-site inspection should be made to insure
that the completed remodeling was carried out in accordance with
the plans. At this point changes in the assignment and function-
al use can be coded and the resulting cards added to the supple-
mental update file.

A-41
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When a space is reassigned, infer- .

elation re ative to. the.change must be registered with the inven-
tory personnel. For file maintenance-purposes, the respective
room records must be updated to reflect changes resulting from
reassignments and the data incorporated in the supplemental
update file.

Correction. of Errors: Inasmuch as some percentage of error
will b=Werent in the master room inventory tile,, .persons work-
ing with the inventory data .(both inside and outside the space
office) thould-be requested to report any obvious or suspected
errors to the spaceloffice. These should be noted ;mod checked
by the inventory personnel.

InstitutiaqUILEra

- The supplemental update file discussed in the preceding
pages should contain a record of the majority of changes which
have occuered in the institutional space. However, changes may
take place which are not reported to the space office; e.g., the
sharing or exchange of TOWS betWeen departments as well as
changes in TOW use. The institutional update is intended to
enlist the. aid of departmental space representatives at pre-
scribed intervals in bringing such changes to'light so that
the master room inventory file may be kept current. Such an
update ehould precede the processing of the total file for plan-
ving or reporting purposes and should be conducted at least once
a year. A network presentation of the institutional update ise
presented on page A-63.

. The initial step in this technique is to update the master
roam invmtory file with the data accumulated in the supplemental
update file. Following this update, one copy of the space inven-
tory report by building should be run. This report must be
checked against the previous record and further clean-up of
the room inventory file effected if required.' When the room in- .

ventory file has been fully updatedo. one copy of the space in-
ventory report by building should be printed out. and bound for
space office use during the update. The space inventory report
by department may be printed out on three-part paper at this
time. in the bursting process the first two copies° with
carbon insertions, should be kept in loose form for later
dissemination to departments. The third copy may be assembled
and bound for internal use. In addition, a diagrammatic needs
report must be generated listing all departments by floor level
within building, and the required quantity of floor plan diagram-
matics produced for each floor.

A-62
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The first -and second copies of the inventory report by
department and the appropriate floor plan diagrammatics may be
collated for each department at this time. During this period

the cede.lists and the guide.for updating the space inventor),
by department'Oload 'a revised if necessary and duplidatedin
sufficient quantity. The list of departmental space represen-
tatives must .be brought up-to-date showing the name, title,
office' address and telephone number of each individual appointed
to represent a specific department in matters relating to space.
Envelopes designated by department name and*code should be stuf-
fed.withtwo:copies of the space inventory printout by depart-
ment, the appropriate floor plan diagrammatics, the lode lists,
space. classification chart, space category definitions, and
instructions for updating the space inventory report by depart-
ment. Tie guide for updating the space .inventory report by
department is shown on page A-65.

It is recommended that space office peesonnel hand carry
the inventory packets to the departments and assist the depart-
mental space representatives in updating the print outs and re-
lated floor plan diagrammatics. (In the case study the packets
were divided among the inventory workers who set up appointments
with the respective departmental representatives for the purpose
of expediting the update. As a result, the task was accomplished
in a period of about a month. It is quite certain that an update
by mail would have required a period several times as long. It

is also believed that the personal contact and assistance con-
tributed significantly to the accuracy of the data.) The orig-
inal copy of the updated inventory print out and the floor plan
diagrammatics must be returned to the space office. The carbon

copy is to be retained by the department and used as a check
against the final corrected report of the department's space.

Changes involving the assignment rust be recorded in the
space inventory report by building and should not be coded until
all departmental print outs have been returned. When assignment

changes for all departments have been recorded in this report.,
a check must be made to assure that each space is assigned to a
specific department or if assigned to two or more departments,
that the percentage of the prorations reported add up to 100
percent. When all iscrepancies have been corrected, these
changes can be coded from the space inventory report by building.

Changes other than those involving assignment should be coded
directly from the updated departmental space print outs. Peora-

tions based '.n functional uses of a room must be checked to
assure that they equal 100 percent.

A-64



When all corrections and changes have been coded, the data

should be keypenchedeon cards and incorporated into the master
roan inventory file. At this juncture, corrected reports of

the.epace inventory can be run by building, department, space
category, etc. (If a utilization study is conducted, additional

Corrections of the room inventory file maybe necessitated.)

When the inventory reports have been generated and corn
rected floor plan diagrammatics have been produced, each depart-
ment should be sent a copy of its space inventory and a set.of

the appropriate floor plan diagrammatics. Reports are to be

run in.such quantity. as will satisfy the institution's needs

and should be supplied to the campus agencies which have need

for_ the inventory data.

Guide for valEgaLlElg.L.DV12101711712SEIRES:

1, General Instructions -- Your departmental space inventory

report: is to be corrected and the oviginal returned to

the Space Management Office at- 606 State Street. The .

carbon copy is for your file. All corrections and addi-

tions are to be made legibly and should reflect the as-

signment and functional use of the rooms as of October 1..

Scan the print out line by line for incorrect items.
Cross out any item which is incorrectly reported and

write or type in the corrections. Additions or correc-

tions requiring more space should be made on the blank

page provided at the end of your report. Check off on

the floor plan diagrammatics all room assigned to your
department as they appear in the updated space inventory

report. Question mark any room which appears to 'be in-

correctly drawn, and indicate the correction reqUired.

2.. Specific Instructions Check each eolumn of the print

out from left to right treating, the items in the follow-

ing manner:

a. Building ,Code and Abbreviation -- these two columns
contain a four digit building code and an abbrevia-
tion of the building name. Check these- against the

'Building Code List to assure that the proper building
is designated on your report.

b. Floor Level -- check this number against the corres-
ponding floor plan diagrammatics and notate on the

report if it appears to be in error.

A-65
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c. Room Number -- check the number against the appro-

priate floor plan diagrammatic and notate on the

report any questions relating to room designation.

d. Card Number and Serial Number -- disregard these two

columns as they are set up f-,r internal purposes

only.

e. Total Area -- the floor 'area of the entire room.

Note any questions.

f. Prorate -- the percentage of the room given to the

department and space classification indicated.

Under this column heading 1.00 is to be interpreted

as 100%. Percent prorations should be shown for the

following: (1) rooms having two or more space class-

ifications; (2) rooms shared by two or more depart-

ments; or (3) a combination of the foregoing. Pro-

rations are not justified unless the amount of area

in each instance is expected to be a significant

fraction of the total ax z of the room. The total

of all the prorations for a room must equal 100%.

If a room is assigned to two or more departments it

is assumed that the prorations indicated will be

based on agreement reached by the departments con-

cerned.

If a proration is necessary, only the following items.

are to be written in for each proration: (1) percen-

tage of the proration; (2) number of stations, if

required (see item h); (3) division-department code

number; (4) department abbreviation; (5) space class-

ification code numbers; (6) category abbreviation or

name; and (7) room type abbreviation or name,

g. Proratebd Area -- the floor area of the prorated por-

tion of the room obtained by multiplying the total

area by the decimal fraction of proration. The com-

puter makes this calculation.

h. Number of Stations -- the actual number of existing

stations an the room as of the time of this updating.

Every station figure should represent the number of

persons -- either students or staff, according to the

type of room -- that may be accommodated in the room

at one time. Separate station counts may be necesi-

sary for each prorated portion of a room.
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A Station daunt- is. zequired for all rooms classified
in the catokdriei a by the room types lisled below*
whether Or not a count is shown in -the repdit

Categories

010 Classroom
020 Instructional Laboratory

102 Research Laboratory

Room Types

520 Faculty Office
522 Civil Service Office
524 Graduate Assistant Office

526 Office-Studio

540 Conference Room

690 Auditorium
602 Theater

620 Study Room

640 Reading or Reference Room

642 Faculty Study

644 Carrel

704 Spectator Seating

(For easy reference, it may be helpful to underline

the above category and room type codes on the space

classification system code lists)

i. Division-Department Code and Department Abbreviation--

these two 'columns contain a sin digit code (the first'
two digitt designating the division and the last fo.u.

the department; and an abbreviation of the department

name. Check this six digit code and the abbreviation

against the division-department code list to assure

that each room -.is properly assigned.

Cross out the entire line on the print out for any

room which4s1not assignect.to -your department. ,For

a toomassignedlo your department which;does.not

-appeal? :on yaw repent:write, in an of the items on

-:the Kank'sheet.of paper supp).ied:,at the end of your
.reports-%
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J. Space Classification Code Cate Abbreviation and

Rom inrirgiaation t ese tiree calf ms contain
a six sit eetefirst three digits designate
the category and the last three the room type) end
the abbreviations of category and room type. Check

these items agaieept the Space Classification Cede
List to assure that each room is properly classified.

Corrections are to be made by crossing out the incor-
rect category or room type code and respective abbre-
viation and writing in the proper code and name.
(Abbreviate names where necessary.) The proper cat-
egory can be determined by referring to the list
titled "Space Categories and Definitions." The cor-
rect room type can be determined by referring to the
Space Classification Code List and selecting the type
which most appropriately describes the use of the

room.

k. Suite Identification -- all of the rooms comprising a
particular suite will show the same alphabetic char-
acter in this column. A suite i3 defined as two or
more rooms which are used as a single unit to accomm.
modate a single functional uses The room designation
for the suite which appears in the time-table will
show the entire area and total station count for
the suite while the other roams involved will show
asterisks (indicating nagnitude) in the Area and

Station columnsa In this manner, the rooms compri-
sing the suite will be specifically identified to
provide a better record of instructional spaces and
may not need torbe used otherwise.

1. MAP Code .- this column is used todadicate the type
of proration according to the following code: a one

indicates that a room is assigned entirely to one de-
partment, but that it has two or more functional
uses; a tuo indicates that a room is assigned to
two er more departments, but has only one functional
use; and a three indicates that a room is assigned to
two or more departments and that it has two or more
functional uses.

Thus all portions of a room with a MAP code of one
will appear on your report while may some of the .

proration of a room with a MAF code of two or three
will appear. Since this code is assigned by compu-
ter, it will not be necessary to indicate the type of

proration on the report when correction are made.
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titter Audits of Room inamtmlia

Each time the master room inventory file is updated com-
puter audits of the card data should be made. The alternative
method of manually checking the space inventor report for all

- errors requires an ?ms's of effort and is much less accurate.
The kinds of errors which may be uncoveree by the computer audits
are:

1. Missing or non-existent building code. (Then the field
calling far building code is blank or carries a code
which is not valid.)

2. Musing floor level or room number. (When either of
these fields are blank.)

3. Missing area. (tVhen the field containing the total area
of a roost is blank. This my be due to the fact that no
actual area figure was recorded or punched for a "non-
rectangular space" and that a primary dimension as not
recorded or punched for a "rectangular space.")

4. Missing dimension. (When one dimension of either the
primary or secondary rectangle is missing for a "rec-
tangular space" and the actual area is computed only
on the basis of the one rectangle for which two dimen-
sions are given.)

S. Excessive area. (When the area field contains a square
footage figure greater than that established as maximal
for the rooms in the inventory. Though some rooms may
properly exceed this maximum, others may be detected
which show excessive areas due to coding or keypunching
errors.)

6. Total prorations of a room not equalling 100 percent.
&hen the sum of the prorations is less than or greater
than 100 percent.)

7. issuing or non-existent division or department codes.
(When fields calling for these codes are blank or the
codes designated are net valid.)
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8. Missing or non-existent space classification codes.
L-4,f

(When fields calling for these codes are bleak, or the
code ranordezd for s giVen category or room type is
not valid:)

9 Noy;- assignable spaces reported as assignable. (Mien the
space category indicatev. -the space to be non - assignable
but the division- department code= reverted is other than
that .set up for general bididing- space.)

Errors such as those enumerated above should be corrected
aCtpromptly as possible. Since scsee of the errors will occur
in4acklitions to the file, the file should be re-sequenced
with new serial numbers and a report of the space inventory
by building printed out. The updating forms completed must
cam the serial numbers shown in the new report.

Since some coding transpositions may result in code des-
ignations which are valid yet incorrect, a manual check of
the report is necessary, In, general, when coding data great
care must be- exercised to insure that exiting errors will
be corrected and that river errors will not be introduced into
the master room inventory file.
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APPENDIX B

THE SPACE UTILIZATION STUDY

Institutions of higher education have conducted space util-
ization studies for a period of years. Generally, these have
been restricted to teaching facilities; essentially classrooms
and instructional laboratories, Though such facilities may re-
present only 10 to 25 percent of an institution's space, they
lend themselves to measurement and a study of the efficiency of
their use is warranted. Teaching facilities relate directly to
student enrollments and staff. If an institution is to carry
out its basic charge -- the instruction of students -- the pro-
vision of these facilities rust keep pace with the demand gene-
rated by the enrollments.

Purposes of the Utilization. Study

When the levels of utilization of existing classrooms and
instructional laboratories are determined and studied, in rela-
tion to utilization goals prescribed for an institution, a more
valid assessment of current and future teaching space needs can
be made. The measurement of the efficiency with which existing
facilities are being used should provide a basis for determining
how many additional students might be accommodated through im-
proved scheduling practices. It should also aid in determining
the number and size of additional rooms which may be required
to properly accommodate future instructional programs.

Utilization Criteria

Space utilization studies seek to determine the levels at
which rooms and student stations are being used. The criteria
employed in the case study for measuring and expressing room
utilization are set forth and defined below.

Section: a group of students assembled for instruction in
the same subject at the same time in the same room.

Room Period: the unit of continuous time devoted to the
instruagrarlsection; generally approximating one hour. For
the purposes of this study a fifty minute class period was usee.
Perieds greater in length were expressed in multiples of fifty
minutes and additional minutes rounded off to the nearest half
period. For example, three clock hours of continuous instruction
were reported as three and one half room periods. (Methods of
deviling room poridds.may differ lignificantly between
institutions.)
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Wee__ Periods: the total number of room periods that

a room is occupilnirmaedlled classes during the week, regard-

less of class size.

Student Contact hair.: one period of organized instruction

involving one student. Total student contact hours for a section

is the product.. of the number of students in the section and the

weekly room periods of instruction for that section. Olumni-
cally, student contact hours are equivalent to student stations

used.)

Station: the facilities required to accommodate one person

at a give' n time. In a classroom one chair or seat would consti-

tute a student station. In a laboratory a station may consist

of a clearly defined area of laboratory work table or a specific

combination of work table area and equipment. In sore shop-type

laboratories and research facilities the number of persons that

can be accommodated in the room at one time may need to be es-

timated in order to establish the number of stations for the

room. For a laboratory comprised of a suite of rooms, the num-
ber of status bled upon the total number of persons that

can be accommodated in the several rooms at one time and the

station coma is attributed to the total area of the suite.

In an office one station may be comprised of a desk; a chair

and various other office equipment;

Student Stations Available: the product of the number of

stations contained in a room and the weekly rye periods of use.

For a category it would be a summation of the products for all

of the rooms. (Student stations available may also be computed

on the basis of a weekly room period standard or the full sched-

uling week; however, experience has shown these to be of little

value.)

Full Time Equivalent Room: an individual room or a compo-

site of the prorated portions of two or more rooms which may be

scheduled for instruction 100 percent of the time. (A suite of

rooms used as unit is treated as an individual room.)

Avers a Weekly Room Periods: the average of the room period

use r a given space category tained by dividing the total

number*" full time equivalent TOO= into the total number of

weekly room periods.

B-2
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litudent.Station_Utilizati2"B Rate: the percentage of student

stations Ana the room is in uses,
obtained by dividing total student stations available into the
actual number of student stations used; the latter being numeri-
cally equivalent to the total student contact hours for the room.
(This measure may be computed for a section, room, or category.)

uare Feet Per Student Contact Hour: the unit area per

contact hour derived divlarig the total student contact hours

into the total area. (thin may be coaputed an a roan or category

basis.)

uare Feet. Per Student Station: the unit area per student

station obt nedbyn7i77Dieffiriotal stations into the total
area. (This may be computed on a room or category basis.)

utilization Goals

Standards of utilization -- which should be viewed as
goals -- need to be established by en institution for both class-
rooms and instructional laboratories. Such goals can be useful

in determining the number and size of future teaching spaces.
(At the case study institution these standards ern 30 average
weekly room periods of use with 67 percent station utilization
for clasnrom, and 24 overage weekly room periods of use with
80 percent station utilization for instructional laboratories.)
The goals thould be derived from a careful analysis of the cur-
ricular structure and class size distribution.

Conducting the Space Utilization Study

In performing a utilization study, the master room inventory
file must be brought up-to-date through an institutional update
as described in Appendix A. It is imperative that the file con-
tain the following information for each classroom and instruc-

tional laboratory: (a) room number; (b) building code; (c) area

of room; (d) student station capacity And (e) space category. In

addition to the master room inventory file, it is necessary to
construct an instructional file containing the following infor-

mation for eat h section: (a). department in which course is

taught; fb) course number; (c) section nuMber; (d) type of in-
struction; (e) time of section meeting; (f) days of section
meeting; (g). location of section meeting; and (h) number of

weeks that the course is tight. The data in the master room
inventory file and the instructional file are merged on the basis

of room number and building code in generating the utilization

report,

B-3
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..........:Theliplamen!.....!Ljnstructional File

For the purposes of a utilization fotudy, the instructional
data may be derived from: (a) student registration records or
(0) an expanded timetable ugated by the teaching departments.
Inasmuch as the case study institution was in the process of
computerizing timetable conotruction and student scheduling,
the expanded timetable approach was applied in collecting the
instructional date. The expanded and corrected timetable is
referred to as the departmental instructional file and the
tape layout of this file is described belowe

Celle Code: a single digit code designation for the col-
lege In w c the course is offered. phis code was different
than that used for designating divisions it the physical facili-
ties inventory system.)

Course Humber: a seven digit nunber in three parts. It is

comprised of a three digit code designation for the department in
which the course is taught, a three digit number identifying the
course, and a single digit number assigned to each combination
of a department code and course number, for the purpose of a par-
ity check. (Since this department code was established speci-
fically for the timetable, it is different than that used for
designating the department in the physical facilities inventory
system.)

Section Number: a one to three digit nmber identifying the
subdivisions of a particular course.

e of Instruction: a single letter alpha code identifying
the type o instruction for the section; e.g., L Lecture,
A -- Lab, Q Quiz, etc.

Be in Time and End Time: a begin time for the section and
an end time a sect on is other than SO minutes in length.
(All times were recorded in this file on the basis of a 24 hour
clock. _However, the various reports and the timetable employed
a 12 hour clock for the convenience of users.)

Ems: the days on which the section meets.

...2Nietimasse: the room number and code for the building in
which the sections taught.

Tivi.oca ion of Meetin an additional record
for a sectidit regular meeting tines or meeting in &if.
ferent rooms during the week.

B-4



Section Enrollment: the number of students enrolled in the
secti=1/11Woisestudy these were enrollments as of October
I since the utilization study was based on the fail semester.)

Instructor Information: the name, rank and employee number

(from payroll recorlirmanhe instructor for the section. When

two or more persons shared in the instruction of a section, this

information was recorded for each instructor.

Cross-listed Course Des's ation: the designation of a

courselriMTriwo or more separtments. A primary code was

assigned to the course in the department which had major respon-
sibility for and control over the course and a secondary code

was assigned to the listings of that course in other departments.

This allowed for the course data to be incorporated only once in

the utilization study by including only the listing having the

primary code designation.

Course Duration: the length of time in weeks that the

course is tang t. other than a semester in length were
adjusted for inclusion in the utilization study by multiplying
the weekly room periods and the ratio of the course duration to

IS, the number of weeks in a semester.

Conestihe Instructional Data

A. preliminary departmental instructional file should be gen-

erated reflecting the available timetable information. This file

needs to be expanded and corrected since it does not contain any
enrollment data and may not be totally correct due to changes in
room assignment, time, sections added or dropped, etc.

Two copies of the departmental instructional report should
be printed out with carbon inserts and disseminated to depart-
ments for completion and correction along with instructions for

updating the report. A sample copy of the departmental instruc-
tional report is shown on page B-6. The original copy of the up-

dated print out should be returned to the agency responsible for

the development of the departmental instructional file. The sec-

ond copy should be retained by the department and used as a check

against the final print out dimerated from the updated departmen-

tal instructional file.

It is recommended that personnel working with the instruc-
tional data carry the print outs to the departments rather than

to disseminate them by mail* This provision of direct assistance

will expedite the task and result in a more complete and accurate

record of instruction. Specific instructions for updating the

departmental instructional report follow:
BS
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Guide for Updating artmental Instructional R ort: Your

departmental instructional report is to e up ate anti returned
to the Scheduling Division -- Office of the Registrar by October

22. The duplicate copy is fox. your file. All corrections and

additions are to be made legibly with a pencil or typewriter.

Please follow the specific directions given below,

le Use information fromtyouir records as of October 1.

2. Scan print out line by line for corrections of items

shown. Cross out any item which is incorrectly reported

and write or type correction directly above.

3. Cross out entire line of print out for each course or

section dropped, cancelled, etc. No farther action is

required on these.

4. Check each column of the print out from left to right to

assure that the folio ins items are printed out and

correct:

a, Course lumber -- the full seven digit number assign-

ed to the course.
D. Description the descriptive name of the course.

c, Type -- the type of instruction: Lecture, Lab,

Quiz, etc.
d. Section -. the number of the section.

e. Begin time -- the begin time of the section.

f. End time -- the end time of the section if it is

other than 50 minutes in length.

g. Days -- the days of the week on which the section

is taught.
h. Room -- the number designating the room in which the

section is taught.

A. Building -- the name of the building in which the
room is located.

j. Duration -- the number of weeks a section is taught('

(All courses and sections not shown in the listing

which are other iban a satester in duration are to

be reported on the blank print out sheets provided.

Indicate number of weeks in the duration column and

estimate enrollments if necessary.)

S. The blank columns of the print out must be filled in
accurately from departmental records as tailors:

B. 7
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a. Instructor -- the surname and initials of the con-

. tact instructor for the section.
b. Rank -0. the university rank of the contact

instructor.
c. Employee No. --..the payroll account number of the

contact instructor*.
d Enrollment -- the enrollment in the section as of

October 1.

6. The column containing the serial number is to be disre-
garded inasmuch as it is assigned for data control pur-
poses only.

7. You will note that evening classes are designated by an
asterisk after begin time on the print out. Follow the .

same procedure when reporting additional evening
classes

4-

8. If a course is associated with two or more departments
(multiple-listed) indicate this fact in a footnote and
show the numbers of the courses with which it is cross-
listed. When lisang such a course do not divide the
enrollment between departments but report all students
in the group under one course number*

9. If a section meets in two or more different rooms during
the week or at two or more unique times, the additional
begir time, end time:, day .f.;* room and building informa-

tion should be shown on the line(s) below the original
listing of the section. All other information should
be shown in the original listing.

10, In some cases two or more roams may be assigned as a
unit for use in a specific course or courses. Where
such group assignment of rooms is uniform for all
courses assigned to the suite, the rooms are to be
considered a single unit and identified by the number
shown in the timetable as representative of the suite
arrangement. The number(,) of the other room(s), how-
ever, most be noted.

11. New courses, as well as courses not shown in the listing
which are other than a, full semester in duration, must
be recorded on the blank sheets of print out paper sup -

plied at the end of the'report. (Additional sheets ulay

be secured by calling the,telephone number shown,below.)
Record. ail added or new inforaation-for one course be-
fore listing the next one. Use a separate line for each
section. Leave space between sections as you make
entries. 8-8 4
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Use a separate line for each instructor for thesis, in-

dependent study,courses, and special problems courses.

If you have scheduled weekly meetings of groups of stu-

dents engaged in independent study or research, special

problems courses,.etc., report these meetings in all

details a; an 'organized class, making certain that room

number and building are given.

12: Please return the updated report by October 22 with com-

plete information on all scheduled sections inasmuch as

the data are necessary for the generation of a room and

student station utilization report.

If you have any questions regarding the updating of this

report feel free to call our office (Telephone 262-3258).

We will-supply each department chairman with a final cor-

rected copy of his departmental instructional report. Copies

will be sent to the respective Deans and to the Secretary of the

Faculty, as well.

Computer Audits of Instructional File: To in-

sure that the data contained in the file are complete and cor-

rect, a number of computer audits can be made. These should

test the following items for correctness.

1. The validity of the course- number.

2. The begin time to determine if it is blank.

3.. The begin time and end time to insure that both are

numeric.

4. The day designation to assure that at least one day is

shown.

S. The- validity of the type of instruction.

6. The course duration for a positive non-zero number.

7. Thesection enrollment for a positive-non-zero number.

8. The validity-of the instructor's rank.

9. The meeting times, days, and locations as a check for

sections which meet at the same time, on the same day,

And in the same room.

The.Fre-utiliiitiortInplysis: After the room inventory file

and the.departmental instructional file have undergone their in-

amanalysis of the two files should, be made to

insure that the data which they contain are compatible; e.g., that:

1,, -Each room- contained in the departmental instructional
file is contained in:-the room inventory file.

B-9
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2. Each room contained in the departmental instructional

file carries a teaching category code as a part of its

record in the room inventory file.

3. Each room having a teaching category code in the room

inventory file is scheduled for instruction in the de-

partmental instructional file.

4. The section enrollment reporud does not exceed the to-

tal number of student stations for the room in which it

is taught.

Any probable discrepancies or obvious errors pointed up by

the analysis should be verified and the respective file or files

updated. In the event of incompatibility of room and building

designations, a table look-up may be constructed for the purpose

of transcribing the room numbers and building codes contained in

-the room inventory file onto the departmental insizuctional, file.

(This problem may arise when timetable designations are different

than the room inventory designations.) When the two files have

been corrected and are compatible, final reports of each file can

be run and the two files can be merged to generate a space utili-

zation report.

The Utilization Pmorts..

The merged data of the room inventory file and the depart-

mental instructional file are printed out on a room-by-room basis

for each teaching space category. The room information is print-

ed out across the top of the page and the section information be-

low it. Room periods, student contact hours (equivalent to sta-

tions used), student stations available and percent of student

station utilization are computed for each section and summed for

the room. The student station utilization rate is computed for

each room on the basis of the actual room periods of use. A

sample page of the utilizationreport for the classroom category

is shown on page B-11. A summation of full time equivalent

rooms, area, student stations, student stations available, room

periods and student contact hours is printed out on a summary

page for each of the space categories in the utilization report.

In addition, the area per station, area per contact hour, average

weekly room periods and percent student station utilization are

reported. A sample of the summary page for the classroom cate-

gory is shown on page B -12.-

The steps involved in conducting a space utilization study

are set forth in the flow chart on page A-63. This chart shows

the manner in which the systems of the inventory and the utili-

zation study are integrated.
B-10
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11 APPENDIX C

PPATECTIONS OF ENROLLMENT FOR CAMPUS PLANNING

L. J. Lins
Professor and Coordinator
Institutional Studios
The University of Wisconsin

Allan-P. Abell
Project Assistant
Institutional Studies
The University of Wisconsin

Projection of the potential student popiflation at a
college Or university is one of the prerequisites to planning
campus development. Instructional Workloads, the number
of faculty ztquired, and the physical plant and land require-
ments of an institution clearly arevaffected by thelsize of
the student body which the institution undertakes to.serve

and by the total mission of the institution. Instructional
workloads are a function of the level and distribution of
student enrollments. The space required for instructional
effort (general classrooms, laboratory-classrooms, laboratories,
seminar rooms, sttidios, and instructional gymnasia) is tied
to contact hours and not to number of credits carried. Thus

there should be a student projection according to the number
of contact hours in each course (subject) in the institution.

The amount of other types of space needed also is affected
by the size of the student enrollment. Some of these types of
space are office space, library spaces research space, archive
and research equipment storage, inactive space (such as space
being remodeled), buildings and grounds service space, student
service space, campus hospital and health facilities, gymnasium
and field house seating, auditoriums, theatres, museums, and
laboratory schools.

Since some types of space are related quite directly to
the number of students, head count enrollment projections are
necessary in addition tothe contact hour type of projection.
This would be true of-space such as parking facilities,
dining facilities, student service space, gymnasium and field
house seating, and residential facilities.

If the projections of-total students are to be most -

useful, it will be necessary to have thos*Imojections divided
by sex, by single and married, by class, and by school or
college.

C-1
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For estiMating. research- spice teats it is essential to
have projections: of :graduate. enrollments divided by ilepartment
aind lower level (preeimasters), Upper leVel (pre-ductoral),
and pOSt-doAtoral:. It. is iiiiportaitt, tom;..: that projections of
FTE (full4pae0010,Talent)4taulents be made by level of student
(lower level-=freshmen Mad sophomores; upper level--juniors,
seniors, and specials; :graduate; And profittsional--10,
meditine, veteringy, -*acts.; etc:. The--nusber,-.of staff and
type of staff are related tw'FTE students,by leVel.

It is assumed, --for the __purposes Of this :exposition, that
the respective university or college Chas both shortutange
stimates tOd. lonkTaAge .projectiOnt of total enrollment

available withAlivisiots o that enrollMent by sex and by
class (ire:Oman,. sophomore, junior, senior, spatial, graduate,
and professional flaw, g-edivine, veterinary medicine, ete.j).
This type of projection must be institution or campus based
since it will be dependent von the AintS and purpos *TA tv
by the Ant itUtton.t the:.loopmime- goals of the institution, .

and_ the ability_ of the institution -or ,campus_ to attract students
trot .a pool of potential college-going individuals

Educational policy does not remain static, nor should it.
Some of the areas in which there must be policy decisions
prior to. -the institution making intelligent enrollment
projections are:

I. Will the institution limit its enrollment, or is it
committed- to accept all individuals who meet certain
general requirements? Will there be changes in
admissions requirements?

2. Will there- be a plan to change the "mix" of students
by class levell Will- the institution, for, example, to
greater degree. than previously, concentrate on at-
tracting- a higher proportion of graduate students?

3. Will there be an effort to increase to a great degree
the- proportion- of the institutional effort devoted to
research Activities?

4, Will there be new degree
fields of study added or
period?

5. Will there be changes- in
which the students come?

C-2

programs, disciplines, or
abandoned over the forecast

the geographic area from
Will students who are non-
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residents of-the state be accepted, to a greater or
1.03,0r, degree t.han in the past? .

Can changes in the economic structure of the patronage
area.ba:anticipated?

7. Can changes- in the types and number4of institutions
in the, state- and;, their influence:on the enrollment in
the part,icular ststutiQn ba forecast?

8. Is there evidence that an increasing proportion of
youth will be graduated- from high school -And that an
increasing or decreasing proportio -, of high school
graduates will seek to attend the particular in-
stitution? =Will a higher- proportion-,of students
continthrfor post-baccalaureate. or post-doctoral
work?

One notes from these questions that the projection of
enrollment is not> merely a statistical problem. College
enrollments are dependent ups a large number of complex
factors some of which are quite difficult to analyze.

The General projection of Enrollment

This report- will not include the specific design- for a 2

global enrollment'prOjection. The reader is referrred to Lins,a
Enrollment Projections for Colleges and

Universities.

A design which has been found useful by many colleges and
universities for. lorg-range projection is to relato (ratio
140004 the h48h 30901 litaduates -by, sex of the patronage
area to the institution's new freshman enrollment by sex for
the following fall, and ,t_his over a period of about five
years, to .develop -a trend _relationship.

The high school graduates by, sex are projected for the
future .as a base for .4ew freshman projection. The ratio

L. Jt Methadolea of:Enrollment, 12z912stipis for Reims
and UriiVersitiet:,(1785 Massachusetts Avenue, N.W., Washington,

A3iterican Council on Education) March 1960), pp. ix + 67.
C-3



of new freshmen ty sex, to the high school graduates by sex

is then utilized in projecting the future new freshmen of

the institution.

The second step is to project the total freshmen by sex.

The total number of freshmen consists of the new freshmen plus

the continuing and,reentering freshmen and the students

transferring as freshmen to tht inItitution. The non-new

freshmen can be estimated on the basis of the ppst experience

relationship (ratio) of continuing, reentering, and transfer

freshmen- by sex to. the total freshmen by sex in the immediately

preceding year The sum of the two groups then gives the

projected. size of the total freshman class by sex.

The third step- is a cohort-survival technique based upon

peat experience of the survival by sex,of freshmen to soph-

omores, of sophomores to juniors, and of juniors to seniors.

The projection of special students will vary from institution

to institution depending upon the types of students so class-

ified. Theylmay be primarily non - matriculated. students at the

freshman level or they may be primarily post-baccalaureate

students not admitted to the graduate school.

In large institutions, the size of the graduate enroll-

ment is to great degree a function of the size of the freshman

enrollment and the size of grant and fellowship funds. This

is due to the support afforded through teaching assistantships

and the support through research assistantships and fellowships.

The Projection by School or College Within the Institution

It is assumed that the persons concerned with space

projections will have available to then the long-range pro-

jections made by the institution, by sex and by class. These

projections can be broken into college and school projections

by class and sex within the institution as follows, where for

men, for example:

pa = the current year and (B) = four years previous,

i.e., the fifth year of enrollment data of the pasts

and

males it the clast in the College of Letters and

SCience:
C-4



X2a at, males in the class, inther College of Engineering;

XNa irt males in the class in college N.r,
XjarAl- therifore1. males for tto respective class in

the College of Letters and Science in the current year.

Y the male enrollment the, class for all colleges--A _
in year A and Y the male Erat011itent in the class for
fl colleges far :years previOUs-.'

. .

The. Changing ratio of total enrollment for males by class
by college then is determined according to the following
formula, illustrated for the College of Letters and Science:

X. X1461...
Y-

A a
acy or average change per year

The average' chaiige- per year then is applied to the current
ratio to ,ahticiii the' ratio for' each year within the forecast
period. For the first year for men by class in the 'College
0,5-1-ietteis and Science the new ratio would be:

X
lm(A) + (acy)

For the second year, it wouldte:

X
2 (!cY); atc-

These- ratios -then Would be applied to the projected
enrollatent-tottrtroex- and Class a projected by the insti-
tutuiditforthe'-respettivelear; to arriVe. at the expected
enrollment lot- ccillegeVW cilist 'and: by Sex' and adjusted in
t1W-5Rolleation.,otiall; collages t0,10#11/1- at the institutional
projectiokof.:- the total .
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The-table Vable I) developed then for each projected
year would show the enrollment by clats and sex, by college, as
fbllows:

PROJECTED ENROLLMENT BY CLASS, BY SEX, BY COLLEGE
FIRST SEMESTER OF YEAR 19 -19

AAA AAA a A A
College

AA A AAwA
Freshmen

-..
Soaomore uniox

A almismz-cms

.... kraduate
M W w M w

Letters and Science
Agriculture

College 14

:..

"TOTAL

a

Each college or university, in analyzing trends, may find
that the foregoing requires the introduction of judgmental
factors and a changed procedure based upon policy decisions
about relative growth of individual triitS of the institution.
This is illustrated in Exhibit I, vhich gives the design for
the 1974 projections for the Madison Campa of The University
of Wisconsin. Exhibit is to be found on page C-15 of
this appendix.

Projection of Graduate Students

Since there is a relationship between the number of
graduate students and the amount of'staff and space required

for each department, it is essential to project graduate

students by department.

kdoctordl. candidate generally requires-more research

space four 'hiss doctoral than does the masters candidate

;10r-hiS research.work..::. Also, iloctoral:_candidates generally

:are -involved to greater :degree:in- :funded research than masters
students-are:,-Thereforei-theAepartmentaI projection of

fgradUata enrollment must-bellivided,according to masters and

according to doctoral candidates. It is essential also to



r)
t

6

3

, 0.7. Js

46,

..!

.:
016,

gurvey the departments for the best data possible on post-
doctoral researchers.

. .

Fox the projection r gradate students,. one surveys -the
current: and-past Aajors liltTdepartment.-4 the pre-mast*rs and
pre-dort-oral levels. This survey _should be by sex as illus-
trated in Table II.

TABLE II
. -

GRADUATE M&JORS DEPARTMENT
FIRST SEMESTER OF YEAR 19 -19

C

mismssant=====iint

Major rield
MUlt=s1====== =MX
Masters Candidates

= =..-.. =X 2 massamssismai

Doctoral Candidates
M - W Total. M W Total

Accounting 4n 1 41 14 2 16
Actuarial Science 8 1 9 -- - --
African Languages
4 Literature .2- 1 3 3 _, . , 3
Agricultural
Economics

e

41 2 43 54 1 55

Zoolo 1 50 22 72 36 14 50

If the survey of a five-year period of majors shows no
appreciable change in the ratio of men to women, in the ratio
of masters to doctoral candidates, or in the proportion of
graduate students by level enrolled in the various departments,
the enumeration of total graduate students (without regard
to sex) by level and department for the year just previous to
the projection period can be used. If it were found that
the ratio of men to women has changed appreciably, that the
ratio of masters to doctoral candidates has changed, or that
the ,proportion of students registered in the various departments
has changed a great deal,' a changing ratio (acy) will need
to be developed and employed as was illustrated in the section,
"The Projection by School or College Within the Institution";
the proportion then would be a departmental "acy" projection
stratitied,by sex, and by level of gxwigate_student. This. would
be, the same procedure as the illustration of males, by class,
by college of the ". . Projection by School or College . . ."
section.

4

r14-

6

ip

?4744



IG

II

ii

I

If it were found there -.had been no appreciable-
thane- over time in ratios. of mew to women, of matters
to: doctoral.. candidates, and of the proportions of graduate
Stui,ents-registereCby department, ..the procedure- is a simple
ratio procedure: with the ratios developed on the basis of
the distribution of graduate students by level and by de-
paTtment for the year immediately preceding the projection
ptriorla In_this event, the total graduate enrollment of the
year immediately preceding the projection ..r.eriod would be used
is the base of the series of ratios:

Yo * total graduate enrollment;

Xlm * masters enrollment in department 1;

XlD * doctoral enrollment in department 1;

Xtim is masters enrollment in department N;

XND doctoril enrollment in department N.

The ratios for the year immediately preceding the &re-
cast period then would be:

X X . . XNti; XND1N; ID;

Y Y Y Y0 0 0 0
These ratios then would be applied to the total graduate

enrollment for the respective years of the projection period
(Table 1). These years are Y a first year, Y,, second year;

. . . Yht last year of the piojection period.6 For the first
year, the projected enrollment by departments would be:

xlM

y©.
Y;

X
10 .s

Y0

Yi; xrim
1'

Yo Yo

Y1

This procedure provides, through summations the total
masters level students and the total doctoral level students for
the institution.

C-8
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Again, it is noted that a particular school or college
may need to vary its projection technique from:that-above. :In
the projections for the Madison Campus of The University of
Wisconsin an alternate method was used (See Exhibit II, page
C-19, of this appendix).

Pro-ection of Enrollment ',Lams

Course (subject) enrollments are related to the college and
year (freshman, sophomore, etc.) of the students. Some
institutions may find it desirable to break the relationship
down to an even finer division, i.e., student classification
(EE1, AMP1, PRClt CCM3, etc.). This would be. true in insti-

tutions where there are a small number of colleges and schools
and where students are classified into specific disciplines
at the freshman level. In many institutions, however, most
freshmen and sophomores are classified into very broad cate-
gories (general BA, general BS, General College, etc.) and
these students do not major or transfer to a semi-professional
college until the beginning of the junior year. This would be
true, for example, of students transferring into the School
of Education, School of Commerce, School of Pharmacy, etc.,
after a year or more required in a liberal arts college.
Therefore, no finer breakdown than a college-class breakdown
will be presented here.

the course enrollment and the number and variety of courses
will be affected by the policy decisions of the institution
as outlined in the introductory section of this report. How-
ever, for the purposes of the methodological procedure pre-
sented, it is assumed that the proportionate enrollment 12:
course, by college and class level, as of the year prior to
the projection period is indicative of the proportionate
distribution by course, by college and class level, for the
future. There will be changes in courses offered, some courses
will be offered only once every two or three- ears, but it is
reasonable to assume that students of respective colleges
by class level will enroll in courses which require relatively
the same types of facilities as are required at present. Also,

since it is difficult, if not almost impossible, to anticipate
changes over as much as a 10 to 20 year period in disciplines
offered, it is advised that the projections be updated yearly.

Ordinarily, the enrollment projections wifi be for day

students only. It is assumed, then that the facilities

C-9
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required for day students will also take care of the evening

enrollment. Only in institutions having a larger evening
program than day program, per hour, will it be necessary to

project evening enrollments. It should be kept in mind, how-

ever, that even under the assumption of the facilities for

day students taking care of the evening programs, certain
special pivote classrooms me have to be developed for the
evening program. If Extension classes meet on the campus and

if the Ext4nsion students arena included in the regular
enrollmerAt projections, it will be necesserr, too, to program

space for the Extension instructional activities.

The basic format for the course enrollment projection is
the tabulation of the number of students, in the first semester
of the year immediately preceding the projection period,
from each college by class level (LS1, COM3, ENG2, etc.)
enrolled in the respective courses. A ratio is established
between the course enrollment by respective class and college
and the enrollment in the college for that class. The projected

class enrollment by college for the respective year is mul-

tiplied by the ratio of the respective class-college enrollment
in the course to the respective class-by-college enrollment
for the year immediately receding the projection year. The

respective results of the multiplications are summed to arrive

at the total course enrollment for the respective projection

year As indicated, first semester data would ordinarily be
used since, in most institutions, the first semester or quarter
enrollment is larger than any subsequent:senmeter or quarter .

enrollment of the year. This assumes that first semestigr or

quarter facilities will meet the needs, therefore, of any

subsequent semester or quarter of the year.

The first step then is to secure current data on first
semester course enrollment divided by class and college. This

would be reported as follows:

C-10
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TABLE III

COURSE. =OLEAN? BY CLASS- AND COLLEGE
FIRST SEMESTER OF YEAR 19- -19

immusswassua anammamsammeassme arwessmenumussammass: WIS=2WW=V2

Department Freshman Graduate
and Course .. nark

Anthro 100
Anthro 10S

Zoolo 961

Step two is to develop the ratios between the respective
class-college enrollments in the respective course and the
respective class-college enrollments of the first semester of
the year immediately preceding the projection period (Table 1);
for example, the L 4 S freshman enrollment in Anthro. 101. by the

L S freshman enrollment.

Step three is to apply the respective ratios by course
developed in step two to the projected enrollments ty class and

college for year X. This will give the projected enrollment by
class and college for the respective course in year X.

Step four is to sum the college enrollments for the
respective class for the respective course.

Step five is to sum the course enrollments by class for

the respective department.

The result of steps four and five will be a table of
enrollments by class, by course, and by department as presented

in lableIV for year X.

Proeconact Hours by Type of Facia

Table IV is the base for projecting contact hours in that
it presehts the total enrollment-by course. The next step is

to'develop-the contact hours generated by each course. For

C-11



example, and hypothetically, Anthropology 100 is a three-credit

course, =with an enrollment of 300, broken into one lecture and

12 discussion-quiz sections. The lecture section meets twice

a week for one hour, and each discussion-quiz section meets

for one hour per week. There is generated by this course

600 student contact hours per week in lecture and 300 student

contact hours per week in discussion-quiz.

The summation, by department, of the number of student

contact hours by type of instructional facility gives the total

contact hours by type facility for the department. The

summation of the total contact hours by type of facility

for all departments within the college gives the total contact

hours by type of facility for the college, and the summation of

the college contact hours by type of facility gives the total

contact hours by type of facility for the campus.

Projection of Full-Time Equivalent (FTE) Students

The need for teaching staff for a department is a function

of the students to be taught. Since the rank and type of

instructor is dependent upon the level of students taught, it

becomes necessary to develop FTE student counts by student

level. Here again, the department is the basic unit.

Student level is defined as lower level (freshman-sopho-

more), upper level (junior, senior, and special), professional

(law, medicine, etc.), and graduate. For the purposes of this

report, the number of FTE students at the undergraduate and

professional levels is defined as the number of credits carried

per semester divided by iS. The number of FTE students at the

graduate level is defined as the number of credits carried

divided by eight. It is true that the normal load for graduate

students is 9-12 credits for full residence. However, due to

the numbers of students who have completed their course work

and who are registered for,only two credits of research while

working on the dissertation, the average number of credits is

reduced to eight. This will very with institutions as will the

number of credits used, for full-time equivalency vary with the

type of "turn-around" or academic, calendar setup (semester vs.

quarter).

The FTE students by course are computed, the FTE students

by courses within the department are summed to give the PTE

C-12
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students by department; the ,FTE students by departments are
summed to give the FTE students for the college, and the FITE
students ..for.therlconeges Are lgummed. to to-ve :the 'PTE.. students
for the-f:canpus.

The illustration is for a course within a department in
which, M, mklewer -level credits; UL = upper level credits; P a

pkofessicall- credits; and G = graduate credits. The formula
then is

LL 4 UL + P G FM students
15 15 15. ,8

fttf.rring. Table:IY, the enrabient by class, by -course,
was derived. The average...numberof -credits for which the course
is offered must be secured. For, example; -Anthropology 100
s a three credit course.,. If that course enrolls 125 freshmen,

75 .zophosores,, SO juniors, 20 seniors, IS special students,
and AS graduate students, there are (125 x 3) + (75 x 3)
lower level credits, (50 x 3) + (20 x 3) + (15 x 3) upper
level credits, and (15 x 3) graduate credits, or

2.213E3 4...IEC3) (50X3)41,20X3)+(15X3)
+

112.1c3 FTE
15 15 8 = students

600 255 +
8

51.is is 40.0 + 17.0 + 5.6 = 62.6 FTE students.

There are 40.0 lower level, 17.0 upper level, and 5.6
graduate FTE students.

Some will contend that the formula for FTE students for
the above purpose should reflect a variable student credit
load because of large numbers of laboratorY courses in. some
departments, or because the per semesttr student load in one
college to be graduated-in not progression is. higher than
in another college. The writers reel that this :should not
affeCt the fomtla.. Different:es rather are a function of the
variable standards, for-_teaCking_loads of the various depart-
ments. The teaching load standard, therefore, should reflect
the differences. if such differences in _ standards can be proven
to be valid..

C-14
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EXHIBIT I

METHOD OF PaCJECrION BY CLASS, SEX, AND COLLEGE
FOR MADISON CAMPUS OP THE IPIIVERSITY OF wzstansm

Underjo ection
At the present time, for the Madison campus of The

University of Wisconsin, a simple long-range projection of
undergraduate enrollments by colleges and schools on the basis
of recent changes in the proportions of the total under-
graduates enrolled in each 'college or school would be a
questionable procedure due to the large proportion of students
enrolled in the College of Letters and Science (66.2% in
fall, 1965) and the unusually large increase in the proportion
of total undergraduates enrolled in that college over the
past five years. The use of this method, at this time, would
result in an irmr-aalistically high proportion of tke under-
graduates (80.6%) expected to be enral/Ad in the College
of Letters and Science by the fall of 1974.

Under the assumption that the current rate of growth in-
the proportion of the total undergraduates enrolled in the
College of Letters and Science will not continue, and that
possibly a reduction in the proportion of total undergraduate
enrollment in the College of Letters and Science may occur
at some time during the next nine years, an alternate method
of long-range projection of college and school enrollment by
class and sex gives results that seem more reasonable. The
alternate method Ines the most recent proportions of total
underaradtates by class and sex enrolled in the College of
Letters and Science and applies those proprtions to the
institution's expected total enrollment by amid azd sex
for the projection semester (here fall, 1974) to arrive at
the expected enrollment by class and sex for the College of
Letters and Science. The other colleges and- schools are
allotted the remaining projected students by class &Ad ser,
according to their recent pattern of growth.

The general procedure. for The other colleges and schools,
outlined below, ten to recoW the five most mint fall

semester enrollments for each college dr school for the lower
division (fr..bsaen and sophomores) and the upper division
(juniors, seniors, and specials) without any sex distinction.
The average year -to -year rate of increase (or-decrease) was
calculated along with the average enrolizzat for the five
years for the lower and upper divisions, respectlifely for each
college or school: The average rate of increase wee projected

C-15
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to the projection semester and then it was applied to the

recent five-year average enrollment in each division in each

college or schopl. If a division within a college or school

had experienced a steady uniform growth in enrollment, without

any decreases, and no restrictions on enrollment could be

anticipated for that college or school, the five -year average

enrollment could be expected to be in the middle of the

projection histery period, so the average enrollment had

to be projected an additional two years. Thus, "two" was

added to the number of years involved in the projection

before multiplying by the average rate of increase, to account

for the recent growth from the average enrollment. In the

ease here, the projection is for nine years, so the average

increase was multiplied by 11 for those divisions that

have experienced a steady uniform increase in enrollment over

the previous five years. For the divisions that had experienced

increases and decreases in enrollment, the average five-year

enrollment is the best base estimate, and the projection was

only for nine years in advance; the average rates of increase

(or decrease) for these divisions were multiplied by nine.

The lower and upper division projected totals for each

college or school were broken down into class and sex according

to the class-sex proportions for the recent five years.

Each class and sex group was summed over the colleges and

schools to arrive at tentative totals. Such totals might

not agree with the institution's expected totals (with the

projected Letters and Science students subtracted), and in

fact did not Thus each tentative college or school projection

was increased or decreased by a constant proportion within

each class-sex division to arrive at the expected class-

sex totals for the projection semester.

The sexes were combined for the basic projection because

of the erratic enrollment patterns for women in some colleges

or schools (such as Engineering) and for men in others (such

as Nursing). Lower and upper divisions were used instead of

straight 'Class divisions for two reasons. First, undergraduate

majors generally are not determined until the junior year at

The University of Wisconsin:: and second, erratic fluctuation

in enrollments in some colleges and schools are smoothed out

by combining the two classes.

This general procedure was slightly deviated from for

the College of Engineering and the School of Nursing. The

average enrollment increases and the average enrollments were

based on the most recent four years, rather than the most

recent five years. The School of Nursing had experienced a

recent rapid increase in enrollment which is not expected to

V=MINNWIMMOOr0,0,111"IFFir7T0000111101PORAR.PRI-1-reee -`-' *444141111411;41111ree- . - -
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continues, while the College of Engineering had experienced a de-
crease in enrollment which at the present time appears to be re-
versing. In addition, the average growth recte of enrollment in

the School ofHtmsing was cut in half because of the anticipated
restriction of enrollment in the School of Nursing.

This system gives conservative growth for decrease) estia-
ates in that the average increase rates are not applied to suc-
cessive yearly expected enrollments, but are multiplied by the
number of projection years and applied to the average base-period
enrollment. The result is that sizable recent enTollmeat changes
that are not likely to continue have less influence than if sue?:
cessive yearly expected enrollments were used with the increase
rates.

General Procedure

1. Letters and Science

a. Calculate the most recent proportion of total fall under-
graduates enrolled in the College of Letters and Science
for each class-sex division.

b. Apply these proportions to the respective class-sex divi-
sions of the campus projection for the projection semes-
ter. (This gives the expected Letters and Science en-
rollments for each class-sex division.)

c. Subtract the expected Letters and Science enrollments
from the campus projected enrollments for each class-sox
division. (This gives the remaining projected students
to be allotted to the other colleges and schools.)

2. Other Colleges and Schools

a. Record the fall undergraduate enrollments for the most

recent five years for each college or school according
to lower division aad upper division (i.e., total fresh-
m&.1 mad sophomoresmen antwomenin Agriculture;
total juniors, seniors, and specialsmen and women--in
Agriculture; total freshmen and sophomores- -men and wo-
men--in Home Economics, etc.).

b. Starting with the mend recorded year, divide each
year's enrollment by the previous year's enrollment for
oathidivibionwithin bitch college or school. (This gives

four yearly rates of increase [or decrease] for each
group.)

C-17
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c. Average them four yearly increases in proportion for

each group and multiply these averages by the number of

years to be projected. Add one to each projected in-

crease rate to obttin the projection factors. (This

merely causes the average enrollment to be included when

these projected increase rates are applied to the aver-

age enrollments.)
d. Average the five-year enrollments for each division with-

in each college or school and apply the respective pro-

jection factors (from 2c) to these averages. This gives

the tentative projections for divisions within colleges

and schools.
e. Calculate the five-year average class-sex proportions for

the two divisions within each college or school for the

five-year period. (In the lower division of Agriculture,

for example, divide each of the total male freshmen, the

total female freshmen, the total male sophomores, and the

total female sophomores for the five years* by the total

freshmen and sophomores enrolled in Agriculture for the

five-year period.)
f. Apply the proportions arrived at in (2e) to the tentative

projection for the respective divisions within colleges

and schools (step 2d). This gives the tentative class-

sex projections for each college or school. (These are

tentative since they have to be weighted on the basis of

the class-sex pool anticipated for the campus for the

projection semester.)
g. Sum each tentative class-sex projection (step 2f) through

the colleges and schools to arrive at the tentative

class-sex totals.

h. Divide each class-sex remainder (step 1c) by the respec-

tive tentative class-sex totals (step 2g) to arrive at

the scaling factor for each class-sex division.

i. Apply the appropriate scaling factor (step 2h) to each

tentative college or school projection (step 2f) within

each class-sex division. These then give the class-sex

projections for the non-Letters and Science colleges and

schools and when added to the Letters and Science projec-

tions should agree with the campus undergraduate class-

sex projection for the projection semester.

Graduate Pro'ection

The projection of the fall l)74 graduate enrollment by sex

ani college for the Madison campus of The University of Wisconsin

was done by a method similar to that used for the undergraduate

1:4
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projections for that period. Graduate student enrollment in all
colleges and schools had, in general, increased during the five-
year projection base period (1961-1965). Consequently, for each
college or school:, the average rate of increase in enrollment
during the five-year period was calculated along with the average
enrollment for the five years. To project the enrollment by col-
lege or school at the end of the nine-year period (fall 1974),
the average rate of increase over the five-year period was multi-
plied by 11 and-then applied to the five-year average ellrollment
to arrive at the tentative college or school projected enrollment.
The projection factor of 11 was used instead of nine to account
for the recent (two year) growth in enrollment from the five-year
average enrollment figure.

The tentative projected enrollments for each college or
school were summed to arrive at a tentative total. Each college
or school tentative projected enrollment was increased by a con-
stant proportion to make the total enrollment agree with the cam-
pus projected total graduate enrollment.

The sex division within each college or school projection,
with the exceptions of the College of Letters and Science and the
School of Pharmacy, was arrived at by using the average sex pro-
portions during the five-year projection base period. The sex
division within the College of Letters and Science was arrived
at by a different process because of the steady and fairly siza-
ble growth in the proportion of females enrolled during the
five-year period. For this college, the average increase in
the proportion of females for the five-year period was cal-
culated. Due to the likeliness that the growth in the pro-
portion of females will not continue indefinitely, the average
increase in the proportion of females was divided by two and then
multiplied by 11 to arrive at a projected increase in the propor-
tion of females enrolled in the College of Letters and Science.
This projected increase was added to the five-year average pro-
portion of females and this factor was applied to tne projected
Letters and Science enrollment to arrive at the protected number
of females enrolled in the College of Letters and Science in the
fall of 1974.

The sex division for the School of Pharmacy enrollment pro-
jection was also treated in a different manner than for the other
colleges and schools. .There was a small but steady increase in
the proportion of females in that school during the five-year
base period, so the latest, proportion of females (fall 1965) was
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used to' establish the sex division rather than trying to project
an increase in the proportion of females.

LICHIBIT II

The method of calculating the most recent (fall 1965) sex-
degree level-mjor to total graduate enrollment ratio was not
used in projecting the fall 1974 graduate majors by sex and de-
gree level firm the Madison campus of The University ofWisconsin,
since there are a large number of majors and since for some ma-
jors the number of graduate students within a sex-degree level
division is extremely small. An alternate method was used which
allotted the projected college or school enrollment on the basis
of the most recent (fall 1965) degree level -major history with-

in the college or school.

The first step in the alternate method was to record the
most recent history of majors according to level of degree for

each college or school. Next, for each college or school, the
ratio of total graduates with a given major to the respective
total college or school enrollment was calculated. These ratios

were used to allot the projected total graduate enrollment within

the college or school to the projected graduate majors. Degree

level was then determined by the proportion of masters and doc-
toral candidates in the most recent history previously recorded,

in each college major.

C-20
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,APPENDIX D

Space Module Studies

The following charts represent initial analyses of various
equipment arrafigsments--and TOOM sizes for several Room Types.

They indicate the equipment and number of station limitations
imposed by different space configurations, Equipment -require-

nunts- for various Room Types were -trade following Purdue Univer-
sity's inventory recommendations.

Analyses such as these are useful guides for determining
space factors and getting them accepted. They also are useful

validations .of the space factors thus evolved.

-D-1
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VERBAL DESCRIPTION OP COMPUTERIZED SPACE PROJECTION SYSTEM

INVENTORY

la. Computer run -- required to place the ini-
tial room inventory cards as well as
predetermined supplemental machine gen-
erated information on a magnetic tape
filoe As a by-product of this output
a diagnostic listing of probable errors
is created. The overall job was sub-
divided into 3 phases so that overlapped
scheduling of remaining tasks could be

expedited.

lb. Computer runrequired to generate a
supplemental update file and accompanying
error diagnostics.

2. Computer run -- required to update the
existing room inventory file with the
supplemental update file.

3. Computer run-after proper sequencing of
the inventory file, a "space inventory
by building" report is generated.

4. Manual task--required to reconcile the
error diagnostic listings with the build-
ing report so as to generate the neces-
sary deletions, changes, and additions
to the inventory file in the form of
punched cards.

S. Computer run--required to update the in-
ventory file with the change cards.

6. Computer run--with proper inter-job se-
quencing, this run generates an updated
"space inventory by department" report,
and the diagrammatic needs report.

7. Manual taskrequired to reconcile the
building report with the audited depart-
mental report, thereby generating the
necessary change cards.

8. Computer run-required to update the

inventory file with the change cards.

Computer run--with proper inter-job se-
queuing, this run generates the final
space reports ie., space inventory by

-* iding, department, category° category
qa{ thin building, and category within

artmant.

UTILIZATION

N. Computer run--required to place instruc-
tional data on a magnetic tape file.

11. Computer run -- required to generate the
"departmental instructional" report for
submission to individual departments.

12. Manual task--required to implement the
departmental instructional updating by
generating the necessary change cards.

13. Computer run -- required to update the de.
partmental instructional file with change

cards.

14. Computer run--required to generate the
final "departmental instructional" report.

1S. Computer run--required to reconcile in-
structional file with inventory file and
generate a pre-utilization analysis
report.

16. Manual task--required to generate the
change cards necessary to reconcile the
instructional file with the inventory
file.

17. Computer run--after proper sequencing of
both the inventory and instructional
files, this run generates the "utiliza-
tion" report.
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STAFF AND STUbEiiii P1 1JECTIONS

18. Computer run -- required to generate a
student course file reflective of cur-
rent enrollment data necessary for
"course enrollment and space" projections.

19. Computer run--required to generate the
college enrollment projection report and
magnetic tape file.

20. Computer run -- required to project course
enrollments by department. Supplemental
output consists of "course enrollment
projection" report and magnetic tape
file inclusive of full time equivalent
under-graduates and graduates by college.

21. Computer run--required for translation
of academic departments to their budget-
ary complements for inventory compatibility.

22. Computer run -- required to project depart-
mental staff and generate a "staff pro-
jection" report and punched card file.

Computer run--required to generate the
"projected space reeds" report, including
classroom, instructional laboratory, ad-
ministrative office, academic office, and
their respective services.
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